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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 
BEFORE THE BOARD OF PATENT APPEALS AND INTERFERENCES 

Appellant : Masatoshi CHIBA 

Group Art Unit: 1649 

Serial No : 09/926,661 

Examiner: E}aniel E. KOLKER 

Filed : February 28, 20.02 

For : LYOPHILIZED HGE PREPARATIONS , . . 

Commissioner for Patents 

U.S. Patent and Trademark Office 

Customer Service Window, Mail Stop Appeal Brief - Patents 
Randolph Building 
401 Dulany Street 
Alexandria, V A 22314 

AMENDED APPEAL BRIEF UNDER 37 C.F.R. § 4137(d) 

Further to the Notification of Non-Compliant Appeal Brief mailed January 18, 2007 and 
to the Notice of Panel Decision from Pre-Appeal Brief Review mailed August 18, 2006, this 
Appeal Brief is responsive to the final Office Action mailed February 16, 2006 and to the 
Advisory Action mailed June 8, 2006. Inasmuch as the Notification sets a one-month shortened 
statutory period for response, this Amended Appeal Brief is timely filed. 

Appellant respectfully notes that the previous Appeal Brief is compliant, as it complies 
with the rules by providing the contentions of Appellant with respect to each point of rejection 
presented for review, as required by paragraph 37 C.F.R. § 41.37(c)(l)(vi), and the basis therefor 
with supporting citations where appropriate. Moreover, the Rules do not require that the 
Evidence Appendix list the documents relied upon by the Examiner in the rejections. However, 
in order to advance prosecution, Appellant has amended the Appeal Brief to specifically identify 
the statutes relied upon by the Examiner and to list and provide copies of documents relied upon 
by the Examiner. 

If any additional fees are due for consideration of this Amended Brief, including any 
extension of time fees, the Office is authorized to charge such fees to Deposit Account No. 19- 
0089. 
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Attorney Docket No. P21749 

Amended Appeal Brief Under 37 C.F.R. § 41.37(d) 

I. Real Party In Interest 

The assignee, Mitsubishi Chemical Corporation, is the real party in interest. 
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II. Related Appeals and Interferences 

None. 
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Amended Appeal Brief Under 37 CF.R. § 41.37(d) 

III. Status of Claims 

Claims 1,3,4, 6-16, and 22-28 are pending in this application. 
Claims 2, 5, and 17-21 have been canceled. 

Claims 22-28 stand withdrawn from consideration as directed to a non-elected invention, 
pursuant to the restriction requirement made by the Examiner in the Office Action mailed June 
28, 2005, and Appellant's election made in the communication dated July 28, 2005. An election 
of species requirement further required Appellant to choose a species from arginine, lysine, 
histidine, glutamine, proline, glutamic acid, aspartic acid, and sulfated polysaccharides. 
Appellant elected arginine. 

Claims 1, 3, 4, and 6-16 stand finally rejected. Appellant appeals the rejection of claims 
1,3, 4, and 6-16. 
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Attorney Docket No. P21749 

Amended Appeal Brief Under 37 CER. § 4137(d) 

IV. Status of Amendments 

There are no amendments that have not been entered. The claims are in their form as 
amended in the Amendment under 37 C.F.R. § 1.116, filed May 16, 2006, entry of which was 
indicated by the Examiner in the Advisory Action mailed June 8, 2006. The Advisory Action 
withdrew the rejection of claim 1 1 under 35 U.S.C. § 1 12, second paragraph, but maintained the 
rejections under 35 U.S.C. §§ 102(b) and 103(a). 
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Amended Appeal Brief Under 37 CF.R. § 41.37(d) 

V. Summary of Claimed Subject Matter 

The following description is made with respect to the independent claims and includes 
reference to particular parts of the specification. As such, the following is merely exemplary and 
is not a surrender of other aspects of the present invention that are also enabled by the present 
specification and that are directed to equivalent structures or methods within the scope of the 
claims. 

Independent claim 1 relates to a lyophilized preparation comprising a hepatocyte growth 
factor (specification, page 4, lines 9-10), a stabilizing agent comprising arginine, lysine, 
histidine, glutamine, proline, glutamic acid, or aspartic acid, or a pharmacologically acceptable 
salt thereof (specification, page 5, lines 12-14), for preventing formation of an aggregate of the 
hepatocyte growth factor (specification, page 4, line 10), sodium chloride (specification, page 4, 
lines 10-11), and a buffering agent (specification, page 4, line 11), which is prepared from an 
aqueous solution containing the hepatocyte growth factor at a concentration lower than 5 mg/mL 
(specification, page 4, line 12). 

Independent claim 3 relates to a lyophilized preparation comprising a hepatocyte growth 
factor (specification, page 4, lines 9-10), a stabilizing agent comprising arginine, lysine, 
histidine, glutamine, proline, glutamic acid, or aspartic acid, or a pharmacologically acceptable 
salt thereof (specification, page 5, lines 12-14), for preventing formation of an aggregate of the 
hepatocyte growth factor (specification, page 4, line 1 0), sodium chloride (specification, page 4, 
lines 10-11), and a buffering agent (specification, page 4, line 11), which is prepared from an 
aqueous solution containing the hepatocyte growth factor at a concentration lower than 5 mg/mL 
(specification, page 4, line 12), and is capable of preparing an aqueous solution containing the 
hepatocyte growth factor at a concentration lower than 5 mg/mL by redissolution (specification, 
page 4, lines 15-17). 
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Amended Appeal Brief Under 37 C.F.R. § 41.37(d) 



VI. Grounds of Rejection to be Reviewed on Appeal 

A) Whether claims 1, 3, 4, 6-9, and 12-15 are anticipated under 35 U.S.C. § 102(b) by 
Nakamura et al. (European Application No. 0456188 Al), hereinafter "Nakamura" 

B) Whether claims 1 and 16 are anticipated under 35 U.S.C. § 102(b) by, or in the 
alternative, obvious under 35 U.S.C. § 103(a) over, Nakamura 

C) Whether claims 1, 3, 4, and 6-16 are obvious under 35 U.S.C. § 103(a) over Nakamura 
in view of Tanaka et al. (WO 97/02832), hereinafter "Tanaka" 
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Attorney Docket No. P21 749 

Amended Appeal Brief Under 37 C.F.R. § 41.37(d) 

VII. Argument 

A) Whether claims 1, 3, 4, 6-9, and 12-15 are anticipated under 35 U.S.C. § 102(b) 
by Nakamura (European Application No. 0456188 Al). 

1) Rejection of Claims 1 and 3 

Initially, Appellant respectfully notes that independent claim 1 is directed to a lyophilized 
preparation comprising a hepatocyte growth factor, a stabilizing agent comprising arginine, 
lysine, histidine, glutamine, proline, glutamic acid, or aspartic acid, or a pharmacologically 
acceptable salt thereof, for preventing formation of an aggregate of the hepatocyte growth factor, 
sodium chloride, and a buffering agent, which is prepared from an aqueous solution containing 
the hepatocyte growth factor at a concentration lower than 5 mg/mL. 

Appellant's independent claim 3 is directed to a lyophilized preparation comprising a 
hepatocyte growth factor, a stabilizing agent comprising arginine, lysine, histidine, glutamine, 
proline, glutamic acid, or aspartic acid, or a pharmacologically acceptable salt thereof, for 
preventing formation of an aggregate of the hepatocyte growth factor, sodium chloride, and a 
buffering agent, which is prepared from an aqueous solution containing the hepatocyte growth 
factor at a concentration lower than 5 mg/mL, and capable of preparing an aqueous solution 
containing the hepatocyte growth factor at a concentration lower than 5 mg/mL by redissolution. 

Appellant also notes that in response to a Restriction Requirement mailed June 28, 2005, 
Appellant elected arginine as the specie of stabilizing agent, for purposes of examination. The 
claim has not been amended to remove non-elected species, in expectation of allowable subject 
matter. 

Prior to addressing the art-based rejections, some discussion of the context of the 
invention is useful. Appellant respectfully notes that aqueous hepatocyte growth factor (HGF) 
preparations rapidly decrease in solubility of HGF at neutral pH and have the problems of 
aggregation, cloudiness, and gelation when stored at a low temperature or room temperature for 
several days. (Specification, page 2, lines 10-12.) Aqueous preparations have low 
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physicochemical stability, for example, forming degradation products and aggregates, and also 
have poor stability as a pharmaceutical preparation, for example, exhibiting reduced biological 
activity. (Specification, page 2, lines 13-15.) Therefore, aqueous preparations are not suitable 
for a long-term storage from a viewpoint of biological activity. (Specification, page 2, lines 15- 
16.) For at least these reasons, there is a need in the art for a lyophilized HGF preparation. 

Japanese Patent Unexamined Publication No. 9-25241 discloses a lyophilized preparation 
of HGF (TCF) that is said to be stable over a long period, which is provided by using citrate as a 
buffering agent, and glycine, alanine, sorbitol, mannitol, or the like, as a stabilizing agent. 
(Specification, page 2, lines 22-27.) However, due to the citric acid used as a buffering agent in 
the lyophilized preparation, the pH of a redissolved preparation will be acidic, resulting in a 
solution with a high osmotic pressure, which causes problems of pain on administration by 
injection, or an inflammatory reaction and hemolysis at the administration site. (Specification, 
page 2, lines 28-31.) 

Additional difficulties are presented because HGF is a substance having extremely potent 
physiological activities, and thus, when used as a medicament, it needs to be provided in a very 
low concentration. (Specification, page 2, line 32 - page 3, line 1.) Studies by the present 
inventors have revealed that, as for the lyophilized HGF (TCF) preparation comprising glycine 
or alanine described in Japanese Patent Unexamined Publication No. 9-25241 (mentioned 
above), little formation of aggregate was observed during storage when the lyophilized 
preparation was produced from an aqueous solution containing HGF at a high concentration, 
while aggregate formation was observed during storage when a preparation was produced in the 
presence of glycine or alanine by lyophilizing an aqueous solution containing HGF at a low 
concentration. (Specification, page 2, lines 1-10.) Thus, glycine or alanine appears to be useful 
as a stabilizing agent when HGF is lyophilized at a high concentration, but not when HGF is 
lyophilized at a low concentration. (Specification, page 2, lines 10-14.) 

The present invention is thus directed at producing a lyophilized preparation that hardly 
forms aggregates and has excellent stability in long-term storage by using an aqueous solution 
containing HGF at a low concentration. It has been surprisingly discovered by the inventors that 
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the specific combination of the features of Appellant's claims has the effect to avoid the 
formation of aggregates. 

Turning to the rejection, Appellant notes that Nakamura includes a broad disclosure, 
which does not teach or suggest Appellant's recited combination of features as a lyophilized 
preparation, its manner of production or it use. Nakamura broadly discloses that the therapeutic 
agents of his invention are generally formed into injections containing HGF solely or combined 
with carriers, etc. known per se. For example, he discloses that injections can be prepared by 
dissolving HGF in suitable buffers, followed by sterilization by filtration through a filter. 

Nakamura further discloses that the therapeutic agents for hepatocirrhosis of his 
invention may contain other additives such as stabilizers, excipients, dissolution-promoters, 
adsorption-preventors, and antioxidants, and examples thereof include, for example, sugars such 
as mannitol and glucose, amino acids such as glycine, alanine, lysine, and arginine, proteins such 
as albumin, alcohols such as ethylene glycol and glycerol, hydrophilic polymers such as 
polyethylene glycol, inorganic salts such as NaCl, organic salts such as sodium citrate, 
surfactants such as Polysorbate 80 and reducing agents containing sulfur, which may be used 
alone or in combination. However, there is no teaching or suggestion to combine such broad 
disclosure of Nakamura in the manner recited in Appellant's claims. 

For example, the Examples disclosed in Nakamura include Examples 1 - 5 of freeze- 
dried HGF preparations. However, in Examples 1 and 2, the buffer solution has a pH value of 
7.4, while no amino acid is used for stabilization. In Examples 3 and 4, the aqueous solution 
does not contain a buffering agent. Only Example 5 discloses lyophilization of HGF with a 
solution comprising an amino acid (glycine). However, the solution of Example 5 is not 
buffered and does not contain a salt. 

Appellant notes that for anticipation to exist, Nakamura must clearly and unequivocally 
disclose the claimed subject matter without any need for picking, choosing, or combining various 
disclosures. For anticipation to exist, one must not be required to pick and choose from the 
disclosure of Nakamura and combine them as Appellant has. Rather, for anticipation to exist, 
Nakamura must clearly and unequivocally disclose all of the elements of Appellant's claimed 
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subject matter with sufficient specificity. Appellant's claims are not disclosed with sufficient 
specificity in Nakamura to constitute anticipation of Appellant's claimed subject matter. 

Appellant respectfully directs the Board's attention to the Board's decision in Ex parte 
Bobsein et al., (Appeal No. 2005-1332), and to In re Arkley, 172 U.S.P.Q. 524 (CCPA 1972), 
which is cited in Ex parte Bobsein, copies of both of which are attached. Those decisions stand 
for the proposition that, for anticipation to stand, there must not be picking and choosing among 
possible combinations. Appellant respectfully submits that in the appealed rejections, the Office 
has improperly picked and chosen from among possible combinations, to arrive at the claimed 
invention. Appellant submits that the rejection improperly utilizes Appellant's disclosure as a 
guide to pick and choose from Nakamura' s broad disclosure, in an attempt to arrive at 
Appellant's claimed subject matter. 

In the Office Action mailed August 18, 2005, the Examiner states that "Nakamura 
teaches a lyophilized preparation comprising the following components: 1 mg HGF, 100 ml of 
phosphate buffer, 0.15 M NaCl (see column 14, lines 25-35)." (Office Action mailed August 18, 
2005, page 4, lines 5-7.) The Examiner's reliance on this particular disclosure of Nakamura is 
noteworthy because the Examiner asserts that it provides: a lyophilized preparation of HGF, 
sodium chloride, and a buffering agent, which is prepared from an aqueous solution containing 
the hepatocyte growth factor at a concentration lower than 5 mg/mL. The Examiner admits that 
this composition, i.e., the composition of Example 1 of Nakamura, does not include arginine. 
(Advisory Action, page 2, lines 14-15.) 

In the final Office Action, the Examiner asserts that Appellant's claimed stabilizer, 
arginine, is disclosed in Nakamura, referring to column 9, lines 52-58. Thus, the Examiner 
asserts that Nakamura discloses all of the elements of Appellant's claimed invention. 

So that there is no question about what Nakamura actually discloses, the passage at 
column 14, lines 25-35 is reproduced as follows: 
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Example 1 

An aqueous solution is prepared aseptically by adding 1 mg of a hepatocyte 
growth factor and 100 mg of human serum albumin to 100 ml of 0.02 M 
phosphate buffer (pH 7.4) containing 0.15 M NaCl and 0.01% Polysorbate 80 5 
and filled in a vial at 1 ml per vial, followed by lyophilization and sealing. 
Injectable distilled water is filled in an ampoule at 1 ml each for dissolution. 

(Nakamura, column 14, lines 25-35.) The passage the Examiner relies upon for the disclosure of 
arginine is set forth in its entirety, as follows: 

The therapeutic agents for hepatocirrhosis of the invention may contain other 
additives such as stabilizers, excipients, dissolution-promoters, adsorption- 
preventors and antioxidants, and examples thereof include, for example, sugars 
such as mannitol and glucose, amino acids such as glycine, alanine, lysine and 
arginine, proteins such as albumin, alcohols such as ethylene glycol and glycerol, 
hydrophilic polymers such as polyethylene glycol, inorganic salts such as NaCl, 
organic salts such as sodium citrate, surfactants such as Polysorbate 80 and 
reducing agents containing sulfur, which may be used alone or in combination. 

(Nakamura, column 9, line 52 - column 10, line 6.) 

Appellant respectfully disagrees with the statements that arginine is described in 
Nakamura as a stabilizing agent. Arginine, along with glycine, alanine, and lysine, are described 
as "amino acids," but are not characterized by Nakamura as being anything other than 
"additives." To be precise, Nakamura describes additives as including stabilizers, excipients, 
dissolution-promoters, adsorption-preventors, and antioxidants. Nakamura further discloses 
"examples" of additives as including, for example, sugars, amino acids, proteins, alcohols, 
hydrophilic polymers, inorganic salts, organic salts, surfactants, and reducing agents. However, 
Nakamura does not state how the examples correlate with the classes of additives that are listed. 
Thus, while Appellant's specification states that arginine, as well as other amino acids, can be 
used as stabilizers, that information is not provided by Nakamura, and to suggest that Nakamura 
discloses arginine - or any other particular amino acid - for use as a stabilizer, is factually 
incorrect. 

Concerning this particular point, the Advisory Action states that "the Examiner notes that 
Nakamura lists arginine in the same sentence as 'stabilizers.' It appears that Nakamura 



{P21749 00129536.DOC} 



Page 12 



Application No. 09/926,661 

Attorney Docket No. P21749 

Amended Appeal Brief Under 37 C.KR. § 41.37(d) 

contemplated that arginine had stabilizing properties." (Advisory Action, continuation sheet, 
lines 40-41.) The 87-word "sentence" referred to by the Examiner is set forth above in its 
entirety. Appellant respectfully submits that the referred-to passage no more suggests that 
arginine is a stabilizer than it does that arginine is an excipient, a dissolution-promoter, an 
adsorption-preventor, and an antioxidant. 

Appellant notes that Example 1 from Nakamura (column 14, lines 25-35) contains, in 
addition to the HGF, phosphate buffer, and NaCl, human serum albumin and Polysorbate 80. 
Example 1 does not contain arginine. The Example does not provide an indication as to the 
intended functions of the various components, does not include any amino acid, let alone 
arginine. Nakamura specifically included certain "additives" in Example 1 - human serum 
albumin and Polysorbate 80 - but it did not included arginine. And there is no teaching or 
suggestion in Nakamura as to any desirability to add any other ingredient in the Example 1 
composition. 

For the foregoing reasons, Appellant respectfully submits that claims 1 and 3 are not 
anticipated, and respectfully requests withdrawal of the rejection for anticipation over Nakamura. 

2. Rejection of Claim 4 

The rejection of claim 4 under 35 U.S.C. § 102(b) as being anticipated by Nakamura is in 
error, the decision of the Examiner to finally reject this claim should be reversed, and the 
application should be remanded to the Examiner. 

Appellant notes that claim 4 is dependent upon and includes the subject matter recited in 
claim 1. Therefore, the anticipation rejection based upon claim 4 is without appropriate basis for 
at least the reasons set forth by Appellant with respect to claim 1 . 
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5. Rejection of Claim 6 

The rejection of claim 6 under 35 U.S.C. § 102(b) as being anticipated by Nakamura is in 
error, the decision of the Examiner to finally reject this claim should be reversed, and the 
application should be remanded to the Examiner. 

Appellant notes that claim 6 is dependent upon and includes the subject matter recited in 
claim 1. Therefore, the anticipation rejection based upon claim 6 is without appropriate basis for 
at least the reasons set forth by Appellant with respect to claim 1. 

4. Rejection of Claim 7 

The rejection of claim 7 under 35 U.S.C. § 102(b) as being anticipated by Nakamura is in 
error, the decision of the Examiner to finally reject this claim should be reversed, and the 
application should be remanded to the Examiner. 

Appellant notes that claim 7 is dependent upon and includes the subject matter recited in 
claim 1. Therefore, the anticipation rejection based upon claim 7 is without appropriate basis for 
at least the reasons set forth by Appellant with respect to claim 1 . 

Moreover, Nakamura does not teach the combination of features as recited in claim 7, 
which further includes that the buffering agent is a phosphoric acid salt. 

Accordingly, the anticipation rejection based upon Nakamura should be withdrawn. 

5. Rejection of Claim 8 

The rejection of claim 8 under 35 U.S.C. § 102(b) as being anticipated by Nakamura is in 
error, the decision of the Examiner to finally reject this claim should be reversed, and the 
application should be remanded to the Examiner. 
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Appellant notes that claim 8 is dependent upon and includes the subject matter recited in 
claim 1. Therefore, the anticipation rejection based upon claim 8 is without appropriate basis for 
at least the reasons set forth by Appellant with respect to claim 1 . 

Moreover, Nakamura does not teach the combination of features as recited in claim 8, 
which further requires that the aqueous solution before lyophilization have a pH and an osmotic 
pressure ratio desirable as an injection. 

Accordingly, the anticipation rejection based upon Nakamura should be withdrawn. 

6. Rejection of Claim 9 

The rejection of claim 9 under 35 U.S.C. § 102(b) as being anticipated by Nakamura is in 
error, the decision of the Examiner to finally reject this claim should be reversed, and the 
application should be remanded to the Examiner. 

Appellant notes that claim 9 is dependent upon and includes the subject matter recited in 
claim 1. Therefore, the anticipation rejection based upon claim 9 is without appropriate basis for 
at least the reasons set forth by Appellant with respect to claim 1 . 

Moreover, Nakamura does not teach the combination of features as recited in claim 9, 
which further requires that the aqueous solution obtained after redissolution have a pH and an 
osmotic pressure ratio desirable as an injection. 

Accordingly, the anticipation rejection based upon Nakamura should be withdrawn. 

7. Rejection of Claim 12 

The rejection of claim 12 under 35 U.S.C. § 102(b) as being anticipated by Nakamura is 
in error, the decision of the Examiner to finally reject this claim should be reversed, and the 
application should be remanded to the Examiner. 
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Appellant notes that claim 12 is dependent upon and includes the subject matter recited in 
claim 1. Therefore, the anticipation rejection based upon claim 12 is without appropriate basis 
for at least the reasons set forth by Appellant with respect to claim 1 . 

Moreover, Nakamura does not teach the combination of features as recited in claim 12, 
which further requires that the preparation contain a surface active agent. 

Accordingly, the anticipation rejection based upon Nakamura should be withdrawn. 

8. Rejection of Claim 13 

The rejection of claim 13 under 35 U.S.C. § 102(b) as being anticipated by Nakamura is 
in error, the decision of the Examiner to finally reject this claim should be reversed, and the 
application should be remanded to the Examiner. 

Appellant notes that claim 13 is dependent upon and includes the subject matter recited in 
claim 12. Therefore, the anticipation rejection based upon claim 13 is without appropriate basis 
for at least the reasons set forth by Appellant with respect to claims 12 and 1 . 

Moreover, Nakamura does not teach the combination of features as recited in claim 13, 
which further requires that the surface active agent be a nonionic surface active agent. 

Accordingly, the anticipation rejection based upon Nakamura should be withdrawn. 

9. Rejection of Claim 14 

The rejection of claim 14 under 35 U.S.C. § 102(b) as being anticipated by Nakamura is 
in error, the decision of the Examiner to finally reject this claim should be reversed, and the 
application should be remanded to the Examiner. 

Appellant notes that claim 14 is dependent upon and includes the subject matter recited in 
claim 13. Therefore, the anticipation rejection based upon claim 14 is without appropriate basis 
for at least the reasons set forth by Appellant with respect to claims 13,12, and 1 . 
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Moreover, Nakamura does not teach the combination of features as recited in claim 14, 
which further requires that the nonionic surface active agent be a polyoxyethylene ether surface 
active agent. 

Accordingly, the anticipation rejection based upon Nakamura should be withdrawn. 

10. Rejection of Claim 15 

The rejection of claim 15 under 35 U.S.C. § 102(b) as being anticipated by Nakamura is 
in error, the decision of the Examiner to finally reject this claim should be reversed, and the 
application should be remanded to the Examiner. 

Appellant notes that claim 15 is dependent upon and includes the subject matter recited in 
claim 1. Therefore, the anticipation rejection based upon claim 15 is without appropriate basis 
for at least the reasons set forth by Appellant with respect to claim 1 . 

Moreover, Nakamura does not teach the combination of features as recited in claim 15, 
which further requires that the preparation be prepared in a vial or ampoule. 

Accordingly, the anticipation rejection based upon Nakamura should be withdrawn. 

11. Rejection of Claim 16 

The rejection of claim 16 under 35 U.S.C. § 102(b) as being anticipated by Nakamura is 
in error, the decision of the Examiner to finally reject this claim should be reversed, and the 
application should be remanded to the Examiner. 

Appellant notes that claim 16 is dependent upon and includes the subject matter recited in 
claim 1. Therefore, the anticipation rejection based upon claim 16 is without appropriate basis 
for at least the reasons set forth by Appellant with respect to claim 1 . 
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Moreover, Nakamura does not teach the combination of features as recited in claim 16, 
which further requires the stabilizing agent in an amount sufficient to prevent HGF aggregate 
formation during at least one of lyophilization and storage after the lyophilization. 

Accordingly, the anticipation rejection based upon Nakamura should be withdrawn. 

B) Whether claims 1 and 16 are anticipated under 35 U.S.C. § 102(b) by, or in the 
alternative, obvious under 35 U.S.C. § 103(a) over, Nakamura. 

The Office Action mailed August 18, 2005 sets forth the details of this rejection, noting: 

The reasons why the teachings of Nakamura meet the limitations of claim 1 are 
presented in the previous paragraphs. Claim 16 is drawn to an amount of the 
stabilizing agent sufficient to prevent HGF aggregate formation during 
lyophilization and/or storage after lyophilization. The Examiner cannot determine 
if the amount used by Nakamura is sufficient to achieve the claimed property, 
prevention of aggregate formation. 

(Office Action mailed August 18, 2005, page 4, line 31 - page 5, line 3.) 

Appellant notes that while the. Examiner states that claim 1 is anticipated by, or in the 
alternative, obvious over, Nakamura, the Examiner fails to make any case for the obviousness of 
this claim. The Examiner fails to address any of the three requirements of a prima facie case of 
obviousness: motivation, expectation of success, and presence of all claimed elements. For this 
technical deficiency alone, the rejection should be withdrawn. 

However, Appellant additionally notes that a prima facie case cannot be made from 
Nakamura for at least the following reasons. As noted above, the specific Examples disclosed by 
Nakamura do not include arginine. Moreover, there is nothing in Nakamura that would cause 
one of ordinary skill in the art to add arginine, or to replace another component of Nakamura' s 
Examples with arginine. There is no suggestion of its desirability as an additional additive, and 
thus, there is no reason one of skill in the art would add it to Nakamura 5 s exemplified 
compositions. Additionally, there is no suggestion of its interchangeability with some other 
component already present in one of Nakamura' s compositions. For these reasons, there is no 
reason that a person of skill in the art would select, from all of the choices of "additives" in 
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Nakamura, arginine. There is no teaching or suggestion in Nakamura to arrive at Appellant's 
claim. 

Additionally, there is not a reasonable expectation of success in a modification of 
Nakamura that would result in the presently claimed invention. Appellant respectfully refers the 
Board to the "Background Art" section of the present specification, which describes at least two 
published HGF formulations, examples of which are described as including, for example, human 
serum albumin, mannitol, lysine, arginine, glycine, and alanine, as stabilizing agents. However, 
each of these formulations is described as being unacceptable: one for lack of long-term stability, 
and the other for being undesirable for human administration. It is respectfully submitted that 
modifying or changing the additives in HGF formulations can result in unexpected results and 
undesirable final products. Without more, there is no reasonable expectation of success in a 
modification of Nakamura. 

It is unclear why claim 1 is included in this rejection, as it does not include the "amount . 
. . sufficient" element of claim 16, which is apparently the point of this rejection. Additionally, 
the rejection makes clear that the Examiner believes that all of the elements of claim 1 are 
explicitly taught by Nakamura ("The reasons why the teachings of Nakamura meet the 
limitations of claim 1 are presented in the previous paragraphs.") That this rejection is intended 
for claim 16 is reinforced by the Advisory Action, which states that "Rejections under §§ 
102/103 are appropriate when the prior art reference appears to disclose the claimed invention 
except that it is silent as to an inherent property. MPEP 21 12(111). Here, the reference is silent 
as to whether or not the amount of arginine included is sufficient to prevent HGF aggregate 
formation." (Advisory Action, page 3, lines 11-13.) 

Appellant respectfully notes that Nakamura has been discussed above in detail, as to the 
rejection of claim 1 for anticipation. Appellant notes that claim 16 depends from claim 1 and 
thus, includes all of the same elements as claim 1. To the extent that Appellant's points above 
were made with regard to the elements recited in claim 1, they are equally applicable to claim 16. 
Additionally, Appellant respectfully submits that there is nothing in Nakamura that suggests that 
the amount of stabilizing agent should be sufficient to prevent HGF aggregate formation. In this 
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regard, Appellant notes that Nakamura makes no mention of any stability problem, either with or 
without lyophilization. Thus, Appellant respectfully submits that there is nothing in Nakamura 
that would suggest the use of an amount of a stabilizing agent sufficient to prevent aggregation. 

For at least these reasons, Appellant respectfully submits that Nakamura does not 
anticipate or render obvious claim 1 or 16, and respectfully requests withdrawal of the rejections 
for anticipation or obviousness over Nakamura. 

C) Whether claims 1, 3, 4, and 6-16 are obvious under 35 U.S.C. § 103(a) over 
Nakamura (European Application No. 0456188 Al) in view of Tanaka (WO 97/02832). 

1. Rejections of Claims 1 and 3 

Initially, with regard to Tanaka, Appellant notes that the Office Action indicates that the 
rejection is over Nakamura (European Application No. 0456188 Al) in view of Tanaka (WO 
97/02832), "as evidenced by Tanaka et al. (U.S. Patent Application Publication 2001/0051604, 
published 13 December 2001, cited by Applicant on IDS filed 27 February 2004)." Thus, the 
Examiner's specific rejection and Appellant's response thereto relate to the disclosure of U.S. 
Patent Application Publication 2001/0051604. 

Appellant has noted above the reasons why Nakamura does not anticipate or render 
obvious the presently claimed invention. Still further, Appellant respectfully submits that 
Tanaka et al. fails to supply Nakamura's missing teachings and also fails to provide motivation 
to make any change to Nakamura to arrive at the presently claimed invention. 

The Office Action admits that Nakamura does not disclose Appellant's specifically 
claimed pH range (see claim 10, for example), but relies upon Tanaka et al. for this missing 
teaching. However, Appellant respectfully submits that a prima facie case of obviousness does 
not result. Initially, Appellant notes that there is nothing in Nakamura that would lead to the 
selection of a different pH than that disclosed, i.e., pH 7.4. While it is not explicitly stated, it is 
reasonable to conclude that the choice of pH 7.4 was made to closely match physiological pH. 
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However, there is nothing in Nakamura that would suggest that such pH is undesirable. Thus, 
there is no reason to turn to the disclosure of Tanaka et al. for the choice of a different pH. 

Moreover, if anything, Tanaka et al. teaches away from the present invention, which 
requires a concentration of less than 5 mg/ml. Tanaka et al. specifically states that the solubility 
of HGF varies with pH and that the solubility is 0.1 to 5 mg/ml at pH 7, but the solubility is over 
20 mg/ml at pH 5. (Tanaka et al., paragraph [0018]). Tanaka et al. then proceeds to state that 
therefore, "it is preferred to keep the pH around 5.0 to 6.0." (Id., emphasis added.) Thus, 
Tanaka et al. clearly suggests a higher concentration of HGF than 5 mg/ml. 

Appellant respectfully submits that a prima facie case of obviousness of claims 1 and 3 
does not result from the combination of Nakamura and Tanaka and respectfully requests 
withdrawal of the rejection for obviousness. 

2. Rejection of Claim 4 

The rejection of claim 4 under 35 U.S.C. § 103(a) as obvious over Nakamura in view of 
Tanaka is in error, the decision of the Examiner to finally reject this claim should be reversed, 
and the application should be remanded to the Examiner. 

Appellant notes that claim 4 is dependent upon and includes the subject matter recited in 
claim 1 . Therefore, the obviousness rejection of claim 4 is without appropriate basis for at least 
the reasons set forth by Appellant with respect to claim 1 . 

3. Rejection of Claim 6 

The rejection of claim 6 under 35 U.S.C. § 103(a) as obvious over Nakamura in view of 
Tanaka is in error, the decision of the Examiner to finally reject this claim should be reversed, 
and the application should be remanded to the Examiner. 

Appellant notes that claim 6 is dependent upon and includes the subject matter recited in 
claim 1 . Therefore, the obviousness rejection of claim 6 is without appropriate basis for at least 
the reasons set forth by Appellant with respect to claim 1 . 
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4. Rejection of Claim 7 

The rejection of claim 7 under 35 U.S.C. § 103(a) as obvious over Nakamura in view of 
Tanaka is in error, the decision of the Examiner to finally reject this claim should be reversed, 
and the application should be remanded to the Examiner. 

Appellant notes that claim 7 is dependent upon and includes the subject matter recited in 
claim 1. Therefore, the obviousness rejection of claim 7 is without appropriate basis for at least 
the reasons set forth by Appellant with respect to claim 1. 

Moreover, Nakamura in view of Tanaka do not suggest the features as recited in claim 7, 
which further includes that the buffering agent is a phosphoric acid salt. 

Accordingly, the obviousness rejection based upon Nakamura in view of Tanaka should 
be withdrawn. 

5. Rejection of Claim 8 

The rejection of claim 8 under 35 U.S.C. § 103(a) as obvious over Nakamura in view of 
Tanaka is in error, the decision of the Examiner to finally reject this claim should be reversed, 
and the application should be remanded to the Examiner. 

Appellant notes that claim 8 is dependent upon and includes the subject matter recited in 
claim 1. Therefore, the obviousness rejection of claim 8 is without appropriate basis for at least 
the reasons set forth by Appellant with respect to claim 1 . 

Moreover, Nakamura in view of Tanaka do not teach the combination of features as 
recited in claim 8, which further requires that the aqueous solution before lyophilization have a 
pH and an osmotic pressure ratio desirable as an injection. 

Accordingly, the obviousness rejection based upon Nakamura in view of Tanaka should 
be withdrawn. 
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6. Rejection of Claim 9 

The rejection of claim 9 under 35 U.S.C. § 103(a) as obvious over Nakamura in view of 
Tanaka is in error, the decision of the Examiner to finally reject this claim should be reversed, 
and the application should be remanded to the Examiner. 

Appellant notes that claim 9 is dependent upon and includes the subject matter recited in 
claim 1 . Therefore, the obviousness rejection based upon claim 9 is without appropriate basis for 
at least the reasons set forth by Appellant with respect to claim 1 . 

Moreover, Nakamura in view of Tanaka do not teach the combination of features as 
recited in claim 9, which further requires that the aqueous solution obtained after redissolution 
have a pH and an osmotic pressure ratio desirable as an injection. 

Accordingly, the obviousness rejection based upon Nakamura in view of Tanaka should 
be withdrawn. 

7. Rejection of Claim 10 

The rejection of claim 10 under 35 U.S.C. § 103(a) as obvious over Nakamura in view of 
Tanaka is in error, the decision of the Examiner to finally reject this claim should be reversed, 
and the application should be remanded to the Examiner. 

Appellant notes that claim 10 is dependent upon and includes the subject matter recited in 
claim 1. Therefore, the obviousness rejection based upon claim 10 is without appropriate basis 
for at least the reasons set forth by Appellant with respect to claim 1 . 

Moreover, Nakamura in view of Tanaka do not teach the combination of features as 
recited in claim 10, which further requires that a pH of the aqueous solution before lyophilization 
be in the range of 5 to 6.5. 

Accordingly, the obviousness rejection based upon Nakamura in view of Tanaka should 
be withdrawn. 
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8. Rejection of Claim 11 

The rejection of claim 1 1 under 35 U.S.C. § 103(a) as obvious over Nakamura in view of 
Tanaka is in error, the decision of the Examiner to finally reject this claim should be reversed, 
and the application should be remanded to the Examiner. 

Appellant notes that claim 1 1 is dependent upon and includes the subject matter recited in 
claim 1. Therefore, the obviousness rejection based upon claim 11 is without appropriate basis 
for at least the reasons set forth by Appellant with respect to claim 1 . 

Moreover, Nakamura in view of Tanaka do not teach the combination of features as 
recited in claim 11, which further requires that a pH of the aqueous solution obtained after 
redissolution be in the range of 5 to 6.5. 

Accordingly, the obviousness rejection based upon Nakamura in view of Tanaka should 
be withdrawn. 

9. Rejection of Claim 12 

The rejection of claim 12 under 35 U.S.C. § 103(a) as obvious over Nakamura in view of 
Tanaka is in error, the decision of the Examiner to finally reject this claim should be reversed, 
and the application should be remanded to the Examiner. 

Appellant notes that claim 12 is dependent upon and includes the subject matter recited in 
claim 1. Therefore, the obviousness rejection based upon claim 12 is without appropriate basis 
for at least the reasons set forth by Appellant with respect to claim 1 . 

Moreover, Nakamura in view of Tanaka do not teach the combination of features as 
recited in claim 12, which further requires that the preparation contain a surface active agent. 

Accordingly, the obviousness rejection based upon Nakamura in view of Tanaka should 
be withdrawn. 
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10. Rejection of Claim 13 

The rejection of claim 13 under 35 U.S.C. § 103(a) as obvious over Nakamura in view of 
Tanaka is in error, the decision of the Examiner to finally reject this claim should be reversed, 
and the application should be remanded to the Examiner. 

Appellant notes that claim 13 is dependent upon and includes the subject matter recited in 
claim 12. Therefore, the obviousness rejection of claim 13 is without appropriate basis for at 
least the reasons set forth by Appellant with respect to claims 12 and 1. 

Moreover, Nakamura in view of Tanaka do not teach the combination of features as 
recited in claim 13, which further requires that the surface active agent be a nonionic surface 
active agent. 

Accordingly, the obviousness rejection based upon Nakamura in view of Tanaka should 
be withdrawn. 

11. Rejection of Claim 14 

The rejection of claim 14 under 35 U.S.C. § 103(a) as obvious over Nakamura in view of 
Tanaka is in error, the decision of the Examiner to finally reject this claim should be reversed, 
and the application should be remanded to the Examiner. 

Appellant notes that claim 14 is dependent upon and includes the subject matter recited in 
claim 13. Therefore, the obviousness rejection of claim 14 is without appropriate basis for at 
least the reasons set forth by Appellant with respect to claims 13,12, and 1 . 

Moreover, Nakamura in view of Tanaka do not teach the combination of features as 
recited in claim 14, which further requires that the nonionic surface active agent be a 
polyoxyethylene ether surface active agent. 

Accordingly, the obviousness rejection based upon Nakamura in view of Tanaka should 
be withdrawn. 
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12. Rejection of Claim 15 

The rejection of claim 15 under 35 U.S.C. § 103(a) as obvious over Nakamura in view of 
Tanaka is in error, the decision of the Examiner to finally reject this claim should be reversed, 
and the application should be remanded to the Examiner. 

Appellant notes that claim 15 is dependent upon and includes the subject matter recited in 
claim 1. Therefore, the obviousness rejection based upon claim 15 is without appropriate basis 
for at least the reasons set forth by Appellant with respect to claim 1. 

Moreover, Nakamura in view of Tanaka do not teach the combination of features as 
recited in claim 1 5, which further requires that the preparation be prepared in a vial or ampoule. 

Accordingly, the obviousness rejection based upon Nakamura in view of Tanaka should 
be withdrawn. 

13. Rejection of Claim 16 

The rejection of claim 16 under 35 U.S.C. § 103(a) as obvious over Nakamura in view of 
Tanaka is in error, the decision of the Examiner to finally reject this claim should be reversed, 
and the application should be remanded to the Examiner. 

Appellant notes that claim 16 is dependent upon and includes the subject matter recited in 
claim 1. Therefore, the obviousness rejection based upon claim 16 is without appropriate basis 
for at least the reasons set forth by Appellant with respect to claim 1 . 

Moreover, Nakamura in view of Tanaka do not teach the combination of features as 
recited in claim 16, which further requires the stabilizing agent in an amount sufficient to prevent 
HGF aggregate formation during at least one of lyophilization and storage after the 
lyophilization. 

Accordingly, the obviousness rejection based upon Nakamura in view of Tanaka should 
be withdrawn. 
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CONCLUSION 

Each of claims 1, 3, 4, and 6-16 is patentable for the reasons set forth herein. 
Specifically, the applied art of record does not teach or suggest the combination of features 
recited in Appellant's claims, and is not combinable in the manner proposed by the Examiner, 
and even if it were considered to be properly combined, fails to disclose or suggest the unique 
combination of features recited in Appellant's claims 1, 3, 4, and 6-16. Appellants respectfully 
request that the Board reverse the decision of the Examiner to reject claims 1, 3, 4, and 6-16, and 
remand the application to the Examiner for withdrawal of the rejection. 
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Thus, Appellants respectfully submit that each and every pending claim of the present 
application meets requirements for patentability, and that the present application and each 
pending claim are allowable over the prior art of record. 



February 7, 2007 

GREENBLUM & BERNSTEIN, P.L.C. 
1950 Roland Clarke Place 
Reston, V A 20191 
(703)716-1191 
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Respectfully submitted, 
Masatoshi CHIBA 
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VIII. Claims Appendix 

I. A lyophilized preparation comprising a hepatocyte growth factor, a stabilizing agent 
comprising arginine, lysine, histidine, glutamine, proline, glutamic acid, or aspartic acid, or a 
pharmacologically acceptable salt thereof, for preventing formation of an aggregate of the 
hepatocyte growth factor, sodium chloride, and a buffering agent, which is prepared from an 
aqueous solution containing the hepatocyte growth factor at a concentration lower than 5 mg/mL. 

3. A lyophilized preparation comprising a hepatocyte growth factor, a stabilizing agent 
comprising arginine, lysine, histidine, glutamine, proline, glutamic acid, or aspartic acid, or a 
pharmacologically acceptable salt thereof, for preventing formation of an aggregate of the 
hepatocyte growth factor, sodium chloride, and a buffering agent, which is prepared from an 
aqueous solution containing the hepatocyte growth factor at a concentration lower than 5 mg/mL, 
and capable of preparing an aqueous solution containing the hepatocyte growth factor at a 
concentration lower than 5 mg/mL by redissolution. 

4. The lyophilized preparation according to claim 1, wherein the stabilizing agent comprises 
arginine, lysine, histidine, glutamic acid, or aspartic acid, or a pharmacologically acceptable salt 
thereof. 

6. The lyophilized preparation according to claim 1, wherein the stabilizing agent comprises 
arginine, lysine, or histidine, or a pharmacologically acceptable salt thereof. 

7. The lyophilized preparation according to claim 1, wherein the buffering agent is a phosphoric 
acid salt. 

8. The lyophilized preparation according to claim 1, wherein the aqueous solution before 
lyophilization has a pH and an osmotic pressure ratio desirable as an injection. 

9. The lyophilized preparation according to claim 1, wherein the aqueous solution obtained after 
redissolution has a pH and an osmotic pressure ratio desirable as an injection. 

10. The lyophilized preparation according to claim 1, wherein a pH of the aqueous solution 
before lyophilization is in the range of 5 to 6.5. 

II. The lyophilized preparation according to claim 1, wherein a pH of the aqueous solution 
obtained after redissolution is in the range of 5 to 6.5. 

12. The lyophilized preparation according to claim 1, which further contains a surface active 
agent. 
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13. The lyophilized preparation according to claim 12, wherein the surface active agent is a 
nonionic surface active agent. 

14. The lyophilized preparation according to claim 13, wherein the nonionic surface active agent 
is a polyoxyethylene ether surface active agent. 

15. The lyophilized preparation according to claim 1, which is prepared in a vial or an ampoule. 

16. The lyophilized preparation according to claim 1, which contains the stabilizing agent in an 
amount sufficient to prevent HGF aggregate formation during at least one of lyophilization and 
storage after the lyophilization. 
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IX. Evidence Appendix 

European Application No. 0456188 Al, listed on an Examiner-initialed Form PTO-1449 
attached to the Office Action mailed August 18, 2005; 

WO 97/02832, listed on a Form PTO-892 attached to the Office Action mailed August 
18, 2005; 

U.S. Patent Application Publication 2001/0051604, listed on an Examiner-initialed Form 
PTO-1449 attached to the Office Action mailed August 18, 2005; 

Ex parte Bobsein et al., (Appeal No. 2005-1332), cited by Appellant in the Amendment 
under 37 C.F.R. § 1.116, filed May 16, 2006, at page 9, line 6, and indicated as "fully 
considered" by the Examiner in the Advisory Action mailed June 8, 2006, at page 2, lines 10-1 1; 
and 

In re Arkley, 172 U.S.P.Q. 524 (CCPA 1972), cited by Appellant in the Amendment 
under 37 C.F.R. § 1.116, filed May 16, 2006, at page 9, line 7, and indicated as "fully 
considered" by the Examiner in the Advisory Action mailed June 8, 2006, at page 2, lines 10-11. 
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VIII. Related Proceedings Appendix 

None. 
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The opinion in support of the decision being entered today was not written for publication and 
is not binding precedent of the Board. 



UNITED STATES PATENT AND TRADEMARK OFFICE 



BEFORE THE BOARD OF PATENT APPEALS 
AND INTERFERENCES 



Ex parte BARRETT RICHARD BOBSEIN, 
WILLIAM CHRISTOPHER FINCH, 
and 

DAVID ALBERT GLEESON 



Appeal No. 2005-1332 
Application No. 09/774,064 



ON BRIEF 



Before PAK, WARREN, and TIMM, Administrative Patent Judges. 
TIMM, Administrative Patent Judge. 

DECISION ON APPEAL 
This appeal involves claims 1 and 3 which are all the claims pending in the application. 
We have jurisdiction over the appeal pursuant to 35 U.S.C. § 134. 
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INTRODUCTION 



Claims 1 and 3 stand rejected under 35 U.S.C. § 102(b) as anticipated by or, in the 
alternative, under 35 U.S.C. § 103(a) as obvious over Japanese Published Unexamined 
Application 05-170,802 to Hoshino et al. published on July 9, 1993 (Hoshino). 1 

The claims stand or fall together (Brief, p. 4). We select claim 1 to represent the issues 

on appeal. Claim 1 reads as follows: 

1 . A waterborne pigmented paper or paperboard coating composition 
comprising pigment comprising 50% to 100%, by weight of said pigment, 
calcium carbonate and from 1% to 25%, as dry weight by weight of said 
pigment, of an aqueous polymeric dispersion comprising 

(c) 95-25% by weight, based on the weight of the solids of said aqueous 
polymeric dispersion, of a first emulsion polymer having an average 
particle diameter of 1 50 to 3000 nanometers and 

(d) 5-75% by weight, based on the weight of the solids of said aqueous 
polymeric dispersion, of a second emulsion polymer having an 
average particle diameter of 40 to 600 nanometers 

wherein the ratio of said average particle diameter of said first 
emulsion polymer to said average particle diameter of said second 
emulsion polymer is from 1.2 to 60, 
wherein at least said first emulsion polymer particles, when dry, contain at 
least one void, and wherein said first emulsion polymer is prepared in the 
presence of said second emulsion polymer or said second emulsion polymer is 
prepared in the presence of said first emulsion polymer. 

Because the Examiner has established a prima facie case of obviousness, we affirm. Our 
reasons follow. 



■We rely upon and cite to the English translation made of record on March 14, 2005. 
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OPINION 

Hoshino describes a waterborne pigmented paper or paperboard coating composition 
including, among other things, a pigment containing inorganic pigments and emulsion particles 
as plastic pigments (Hoshino, U 0016, II. 6-10). Hoshino notes that hard emulsion particles have 
been studied as additives for coating agents for reducing coating weight, improving gloss, 
whiteness, opacity, etc. (Hoshino, % 0002, 11. 1-4). According to Hoshino, the industrial use of 
these emulsion particles as replacements for inorganic pigments such as kaolin, calcium 
carbonate, talc, satin, etc. in the paper coating field is increasing (Hoshino, ^ 0002, 11. 4-7). 

Hoshino describes emulsion particles with a bimodal particle distribution (Hoshino, ^ 
0009-10). The Examiner finds, and Appellants do not dispute, that the Examples of Hoshino 
show the claimed proportion and diameters of the two emulsion polymer particles required by 
claim 1 (Answer, p. 3; Brief and Reply Brief in their entirety). Nor is there any dispute that the 
emulsion polymer particles of Hoshino meet the other requirements of the aqueous polymeric 
dispersion recited in claim 1 (Answer, p. 3; Brief and Reply Brief in their entirety). Appellants' 
arguments focus instead on the calcium carbonate concentration recited in the claim. The issue, 
therefore, is whether Hoshino sufficiently describes including calcium carbonate in the 
composition in an amount sufficient to anticipate the composition of the claim or whether there 
is a sufficient reason, suggestion, or motivation to add calcium carbonate in the claimed amount 
such that there is a prima facie case of obviousness. 
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Anticipation 

We agree with Appellants that Hoshino does not disclose each and every limitation of 
claim 1 with sufficient specificity such that the claimed composition is anticipated. In order to 
anticipate, Hoshino must clearly and unequivocally disclose the claimed invention or direct those 
skilled in the art to the invention without any need for picking, choosing, and combining various 
disclosures not directly related to each other by the teachings of the cited reference. In re Arkley, 
455 F.2d 586, 587, 172 USPQ 524, 526 (CCPA 1972). "Such picking and choosing may be 
entirely proper in the making of a 103, obviousness rejection, where the applicant must be 
afforded an opportunity to rebut with objective evidence any inference of obviousness which 
may arise from the similarity of the subject matter which he claims to the prior art, but it has no 
place in the making of a 102, anticipation rejection." Arkley, 455 F.2d at 587-88, 172 USPQ at 
526. 

The Examiner's finding of anticipation is based upon the disclosure in Hoshino of a 
concentration of aqueous polymeric dispersion in the range of 3-30% as a preferred embodiment 
coupled with a disclosure calcium carbonate in a list of six inorganic pigments. But Hoshino, in 
fact, does not limit the inorganic pigments to the six compounds specifically recited. What 
Hoshino states is that "[s]ome examples of the inorganic pigments include kaolin, calcium 
carbonate, talc, satin white, titanium dioxide, etc." Moreover, the only exemplified composition 
contains an inorganic pigment mixture of 63 parts of kaolin clay with 27 parts of calcium 
carbonate. Therefore, mixtures are also contemplated. One of ordinary skill in the art, in fact, is 
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directed to picking and choosing an inorganic pigment from a much larger genus than 
acknowledged by the Examiner. Moreover, there is no direct disclosure of a pigment mixture 
containing an amount of calcium carbonate within the claimed range coupled with an amount of 
emulsion particles in the claimed range of 1-25%. To obtain the composition of claim 1, one of 
ordinary skill in the art must both pick and choose among the various acceptable inorganic 
pigments and conduct some experimentation, albeit routine in nature, with regard to the amount 
of inorganic pigment and emulsion particles to include in the pigment. Therefore, we find the 
disclosure of Hoshino lacks the specificity required for a finding of anticipation. 
Obviousness 

The question of obviousness, however, stands on a different footing. As stated above, 
picking and choosing within the teachings of the prior art is entirely proper in the context of an 
obviousness rejection. Arkley, 455 F.2d at 587-88, 172 USPQ at 526. Routine experimentation 
involving such parameters as concentration is also proper in the context of obviousness. See In 
re Boesch, 617 F.2d 272, 276, 205 USPQ 215, 219 (CCPA 1980). Note also/* re Woodruff, 919 
F.2d 1575, 1578, 16 USPQ2d 1934, 1936-37 (Fed. Cir. 1990), and In re Aller, 220 F.2d 454, 
456, 105 USPQ 233, 235 (CCPA 1955). 

Claim 1 requires that calcium carbonate be present in the pigment in an amount of 50-100 
weight %. The claim further requires that the aqueous dispersion of emulsion polymers be 
present in an amount of 1 -25%, as dry weight by weight of the pigment. The Examiner finds 
that Hoshino describes, as a preferred embodiment, including the emulsion polymer particles in 
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an amount of 3-30% by weight of the pigment and concludes, therefore, that the inorganic 
pigment must be present in an amount of 70-97% by weight of the pigment in that preferred 
embodiment (Answer, p. 3). Appellants traverse this finding on the basis that 'this is not the 
literal disclosure of Hoshino." (Brief, p. 4). Appellants' traversal is not persuasive because, even 
though Hoshino does not say it literally, the disclosure is present. The pigment of Hoshino is a 
combination of inorganic pigments and the emulsion particles as "plastic pigment" (Hoshino, ^ 
0016, 11. 6-9). The amount of emulsion particles is related in Hoshino as a percentage of the 
"entire pigments." (Hoshino, H 0017, II. 1-4). Therefore, the percentage of inorganic pigments is 
the amount which is not emulsion pigment. 2 We, therefore, find adequate factual support in 
Hoshino for the finding made by the Examiner, i.e., that Hoshino describes by default including 
inorganic pigment in an amount of from between 97 and 70% by weight of the entire pigment in 
the preferred embodiment. That Hoshino includes other less preferred embodiments and 
examples does not, contrary to the arguments of Appellants (Brief, p. 5), somehow negate the 
disclosure of the preferred embodiment. 



2 The words "entire pigments" would be understood by one of ordinary skill in the art to 
be referring to the combination of emulsion particles as plastic pigments and inorganic pigments. 
This is the case because inorganic and plastic pigments are the only components that make up 
the pigment. In fact, the plastic pigments are said to be a replacement for inorganic pigments 
(Hoshino, K 0002, II. 4-7). Also note that Hoshino calculates the quantity of other components 
based on the combined amount of inorganic and plastic pigments (Hoshino, U 0016, 11. 19-22). 
Moreover, the formulation provided on page 22 of the translation of Hoshino further validates 
the Examiner's interpretation of the reference as the pigment amounts (clay, calcium carbonate 
and emulsion particles) add up to 1 00 parts by weight. 
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We agree with the Examiner that it would have been obvious to one of ordinary skill in 
the art to select calcium carbonate as the inorganic pigment in the composition of Hoshino as it 
is expressly suggested in the reference. It follows then that Hoshino suggests the use of a 
pigment containing 70-97% by weight calcium carbonate as required by claim 1. 

Appellants argue that the Examiner has not met his burden in establishing a prima facie 
case of obviousness because he has not pointed to any disclosure within Hoshino which indicates 
a realization of the problem faced by Appellants or which would motivate one skilled in the art 
to form Appellants' composition (Brief, p. 6). This argument is not persuasive for several 
reasons. First, the prior art need not address Appellants' problem. In re Dillon, 919 F.2d 688, 
693, 16 USPQ2d 1897, 1901-1902 (Fed. Cir. 1990)(en banc), cert denied, 500 U.S. 904 (1991). 
Second, Hoshino recognizes both gloss and brightness (whiteness), the properties focused on by 
Appellants, as important properties to be optimized (Hoshino, K 0008). Third, Hoshino describes 
dispersions having the bimodal particle composition claimed, describes calcium carbonate as one 
of the inorganic pigments which can be combined with the emulsion particles and suggests 
amounts within and/or overlapping those of the claim. Under these circumstances, a case of 
prima facie obviousness is properly established. Where the difference between the claimed 
invention and the prior art is some range or other variable within the claims, the applicant must 
show that the particular range is critical, generally by showing that the claimed range achieves 
unexpected results relative to the prior art range. In re Woodruff, 919 F.2d 1575, 1578, 16 
USPQ2d 1934, 1936-37 (Fed. Cir. 1990). 
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We conclude that the Examiner has established a prima facie case of obviousness with 
respect to the subject matter of claims 1 and 3 which has not been sufficiently rebutted by 
Appellants. To the extent that Appellants are relying upon a showing of unexpected results to 
overcome the prima facie case of obviousness, we note that sufficiently probative objective 
evidence has not been relied upon in this appeal. Attorney arguments in the brief cannot take the 
place of evidence. In re Lindner, 457 F.2d 506, 508, 173 USPQ 356, 358 (CCPA 1972). 



CONCLUSION 

To summarize, the decision of the Examiner to reject claims 1 and 3 under 35 U.S.C. 
§ 102(b) or, in the alternative, under 35 U.S.C. § 103(a) is affirmed on the basis of obviousness 
under § 103(a). 
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No time period for taking any subsequent action in connection with this appeal may be 
extended under 37 CFR § 1.136(a). 

AFFIRMED 



CHUNG K. PAK 
Administrative Patent Judge 
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Administrative Patent Judge 
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[ 2 J Defendant, by its answer, asserts thai 
the patents in question are invalid for 14 dif- 
ferent reasons. Misjoinder or nonjoinder . of 
inventors is simply one of the reasons de- 
fendant, has alleged. This Court can .see no 
advantage in granting a separate hearing on 
the issue of nonjoinder or misjoinder; indeed, 
if such a hearing were granted, the parties 
might have to produce the same witnesses 'and 
evidence two different times. This Court is of 
the opinion that the issue of nonjoinder or 
misjoinder of inventors is no more of a thresh- 
old legal issue than any of the other grounds 
asserted for patent invalidity. . Accordingly, 
this Court holds defendant. has no right to a 
separate hearing on the issue of patent in- 
validity due to misjoinder or nonjoinder of 
inventors under Rule 42(b) of the Federal 
Rules of Civil Procedure. 

HI. Rule 12(d) 
Rule 12(b) (7) of the Federal Rules of Civil 
Procedure allows a party to move to dismiss a' 
claim for failure to join a party under Rule 19. 
Rule 12(d) states: 

The defenses specifically enumerated^ 1-)- 
(7) in subdivision (b) of this rule, whether 
made in a pleading or by motion * * * shall 
■ be heard and determined before trial on 
application of any party, unless the court 
orders that the hearing and determination 
thereof be deferred until the trial. 
[ 3 ) Defendant apparently asserts t the al- 
leged nonjoined or misjoined inventors' are 
necessary parties to "this suit under Rule 19. 
This contention is without merit. The inven- 
tors' are not necessary' parties for a just adju- 
dication of this suit; they are only .involved 
tangentially in the instant case in that their 
nonjoinder or misjoinder in the patent appli- 
cation may have rendered the patent invalid. 
Accordingly, this Court holds defendant has 
no right to a separate hearing on the issue of 
patent invalidity due to misjoinder or non- 
joinder of' inventors under Rule 12(d) of .the 
. Federal Rules of Civil Procedure. \ ( * 
Accordingly, it is hereby ordered, adjudged 
and decreed that defendant's motion for a 
separate hearing on the issue of patent in- 
validity due to nonjoinder or misjoinder of 
inventors is denied. ■ t 



Court of Customs and Patent Appeals 

In re Arkuey, Eardley, and Lonc 
No. 8553 ' Decided Feb. 17, 1972 

PATENTS 

1. Patentability — Anticipation — In 

general ($51,201) 

Patentability — Invention — In genf- • 
era! (§51.501) 

Fact that rejections under 35 U.S.C. 103 
are proper where subject matter claimed "is 
not identically disclosed or described' * in 
prior :art* indicates that rejections under sec- 
tion 102 are proper only when claimed sub- 
ject matter is identically disclosed or de- 
scribed in prior art. 

2. Court of Customs and Patent Appeals 

— In general (§28.01) 

Court does not grant patent where it re- 
verses rejection of claim; it is Patent Office 
which grants patents, not the court. 

3. Court of Customs and Patent Appeals 

— In general (§28:01) 

Pleading and practice in Patent Of- 
fice — Rejections (§54,7,) 

Court's reversal of rejection of claim on 
ground that it . is anticipated by reference 
under 35 U.S.C. 102 leaves Patent Office 
free to reject claim as obvious under section 
103 in view of reference since such latter re- 
jection was not before court: 

4. Court of Customs and Patent Appeals 

— Weight given decisions below 
(§28 .35) 

It is not court's practice to apply a differ- 
ent' standard in cases ,.in complex areas of 
technology than it does in easily understood 
cases. 

Particular patents — Cephaloridine 

Arkleyi Eardley,' and Long, Cephaloridine, 
rejection of claim 30. reversed. ' 



Appeal from Board of Appeals of the Patent 
Office. " * 
• Application for patent of Vincent Arkley, 
Stephen Eardley, and Alari Gibson . Long, 
Serial.No. 329,212, filed Dec, 9, 1963; Patent 
Office Group 120. From decision rejecting 
claim 30, applicants appeal. Reversed; Bald- 
win, Judge, concurring with opinion in which 
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Almond, Judge, joins; Worlcy, Chief.Judg'e, 

dissenting with opinion. 

J. William Pike and Bacon &' Thomas, both 
of Washington, D. 1 C. (Fred T. Williams, 
John J. Cavanaogh, and Pendleton, 
Neuman, Williams & Anderson of 
counsel) for appellants. 

S. Wm. Cochran (Jack E. Armore and 
Henry Willard Tarring II of counsel) 
for Commissioner of Patents. . ; . 

Before Worley, Chief Judge, and Rich, Al- 
mond,-. Baldwin, and Lane, Associate 
Judges. - - • 



Rich, Judge; 

This appeal is from the,decision t of the Pat- 
ent Office Board of Appeals affirming the re- 
jection ofclaim 30 in appellants* application 
serial No. 329;212, filed December 9, 1963, 
for a cephalospbrin-type antibiotic known as 
cephaloridi'ne. No claim has been allowed. We 
reverse. * 1 ( t } . .. . 

, t -.. TheiSubject Matter Claimed 

The' appealed claim is drawn to. a -single 
aimpouridy by structural formula, and reads:- 
* ' z 35: A* compound of the formula 



0=C 



-CH 2 -C-NH-CH-CH 




This compound is said to be a broad spectrum 
antibiotic, effective against both gram-positive 
and gram-negative micro-organisms, and to 
possess many other virtues riot relevant here 
because of the nature of the rejection. 

The-Rejrction 

Appellants* claim has been rejected as 
anticipated by U S. pateht'No. 3,218,318, 



issued to Edwin H. Flynri' November" :1 6, 
1965, on an application filed in the. United 
States August 31, 1962 t ' ; and available against 
appellants 1 application by virtue of 35 U.S.C. 
102(e) as oi its filing date/This- reference 
discloses* gerierically.a class of cephalosporin- 
type= compounds having the following struc r 
turalformula: . • • 



:' • : ° 7 , v 

R 4 :-r (R 3 ) n — C— NH— CH— HC6' . r ; /2CH 2 



0=C- 
8 



-N5 



4 3C CHo— R 

G — R 



in which R\ taken*, alone, is — OH, O-Cs 
acyloxy, or tertiary-amino, R J -is — OH when 
Ri u _OH, R J is —OH >hen R 1 is Ci-Cs 
acyloxy, R 2 is — O: when R 1 is tertiary- 
amino, R* and R J , when taken together, are 
—O—, n is zero or 1, R 3 is Ci-C* alkylene, 
and R 4 is a heteromonoc'ycl ic radical 
containing \0, S, and/or N. Appellant 
"conservatively V estimate that. over 230,000 
compounds (including, concededly, theirs) are 
embraced within this generic disclosure, and 



the board in turn conceded that, "If this were 
the only anticipatory- disclosure in the 'ref- 
erence," the disclosure would be "too" dif- 
fuse" to support a 102 rejection. • 

However, the board found: (1) that Flynn's- 
examples 4'*and* 10' "adequately disclose the 
exact precursors of the presently, claimed, 
compound"; (2) that Flynn's statement that 
Cephalosporin C is also readily convened 

into compounds of the cephalosporin C A 
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type by reflux ing in aqueous. solution with 
an excess of pyridine, for example, as de- 
" scribed in* Belgian i Patent'593,777. ... 
was adequate. to teach how' to convert the t C- 
type precursors ilisclosed in examples 4 and 10 
to the. JQ a -type compound. claimed by. appel- 
lants; a'ri'd (3) ihat Flynn Y state mentjhat,- ,c in 
general] those compounds which possess ,the 
cephalosporin C A nucleus are more effective 
anti bacterial! y than -those; corvrain ing the 
cephalosporin C nucleus' !.-..prqyjdedi* the 
"motive * * • to fol t.o.w, : this additional 
teaching •**.". Putting these three findings 
together, the board held that 

The indicated combination of Example 4 
or 10 with * * * [the teaching of how to 
convert "Cephalosporin C * * * into com- 
pounds of the cephalosporin C A type"] is 
not a matter", of obviousness within the 
meaning 005 U.S.C.. 103 but of direct 
teaching within the four 'corners oJ^the pat- 
ent. \ y *- "S ** 

The effect of this, holding, of course, was that. 

the board did not have to look at the extensive.' 

objective evidence which appellants had of;;. 

fered to rebut any inference of obviousness 

which" might be thought to arise from the. 

teachirigs'of'the Flynn'patentv'' 

'* ""• ' * '■ •* ' : ' ir ' • - : ; 
ti: .•■Opinion .. 

;[1 ]' The. sole issue in- this case is* .whether 

cephaloridine . is* ."described" • in > the Flynn . 

patent-w.ithin the meaning ;of that word<in ; -3S 

U.S. GL ..102(e). 1 It is ta be- noted -that.rejections 

under 35 U.S.C. 103 are proper,, where.- the . 

subject matter claimed "is not identically 

disclosed or described" (emphasis ours) in 

"the prior art," indicating th'at '^rejections 

under 35. U.S.C. 102 are proper only when the 

claimed subject matter ^identically disilpsecL. 

or described in "the prior art''* Thus, Tor the 

instant rejection under 35 U.S.C. 102(e) to 

have been proper,.- the. Fly rm 'reference imust •- 

clearly and unequivocally disclose the claimed 

compound or direct those skilled' in the art to 

the compound without any need for picking, 

choosing, and combining various: [disclosures 

not directly related to each other by the 

teachings of the cited reference. Such picking * 

and choosing may be entirely proper in the 

making of a : 103, obviousness rejection, where 

t he-applicant must btiafforded an opportunity; 

to-. rebut with .objective evidence .any inference 

of;Qbvi.ousness which may/arise, from thc^imi- 

larity of the subject /naueo which: t he claims, to 

: : — ; . . . ■ . lyi'M vt£.'-V y 33*. .'i 1 

. ,! At one time ..appellants: contended; thac, Flynn 
was not an "enabling disclosure," In "re.L^Gnce, 49 
CCPA 1 124, 301 : ?.2d 929, 1 33,0$PQ 365 (1962), 
but : we' gather that ' they Have abandoned* that 
contention ori appeal; although; there 'is. sfHr -an am- 
biguous reference- to *LeG ri ce i n ;t h e i r briefs**, 



the prior art; but it has no place in the making 
of a 102, anticipation rejection. 
t In this case we have no difficultyjn deciding 
that the portions.of .the Flynn reference relied 
upon by the Patent Office do not identically 
describe'the claimed subject matter. As appel- 
lants point out, the compounds of Flynnls ex- 
amples 4 and are the "exact precursors" of 
appel I ants 'compound \'only to the extent that 
appellants have discovered that cephaloridine 
will be formed t/the acid [disclosed in example 
10] is* first selected and then carefully reacted 
with - a particular tertiary amine whicK also 
must be selected" (Emphasis in original.) Of 
course, it does appear that the "particular 
tertiary amine" to which appellants refer is 
pyridine, which is mentioned elsewhere in 
Flynn as an example of the class of reactants 2 
with' which a particular cephalosporin C-type 
compound (namely, cephalosporin C itself) 
may be . converted into compounds of the 
cephalosporin C A type, but there is nothing 
in the teachings relied upon by the Patent Of- 
fice which "clearly and unequivocally'* directs 
those skilled in the art to make this selection 
nor any indication that Flynn ever made the 
selection himself. Similarly, while it is 
reasonable to" suppose that Flynn's teaching 
that "in general, those compounds which 
possess the cephalosporin C A nucleus are 
more effective ahti'bacterially than those 



2 The parties argue, in .essence, about whether the 
words "for example],' in the sentence 
"Cephalosporin C'is .also readily converted" into 
compounds of the cephalosporin Ca type by reflux- 
ing in aqueous solution with an excess of pyridine! 
for example, as described in Belgian Patent 593,- 
777" refers to the word "pyridine* or, the words "as 
described." Appellants argue that "it is to be 
stressed that pyridine is only being suggested as an 
"example of'the tertiary. amine[s] .suitable for the" 
reaction with the prior art compound cephalosporin 
C," while the solicitor seems' to be taking the posi- 
tion that Flynn's specification would be read as 
indicating that the Belgian patent .was one place 
among many where those skilled in the art could, 
learn how to react cephalosporin C with pyridine. 
While the matter is not free from doubt, we think it 
more likely that the sentence would be read in the 
former way because the presence of the word "type" 
after "Ca" and not after "C" suggests' that one 
particular C-type compound (namely, cephalospor- 
in C itselO .can be changed- into vanouf' CA-type 
compounds by reRuxing it with an excess of the 
proper reactant..,This i interpretation of the contro? 
verted sentence is "reinforced by the next sentence in 
Flynn's specification, which is as follows: 

.The reaction is .applicable in general to the 
tertiary amines, of which numerous examples are 
given above, yielding corresponding derivatives of 
the cephalosporin C a type Wherein the tertiary' 
amine is attached-' to -the methyl group in the 3 
■position oC the thiazine ring, and "forms an inner 
..salt with.ihe- ear boxy 1 group in the 4 position. •-■ 
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containing the cephalosporin G nucleus 
would provide some "motive" for those that . 
followed him to concentrate their investiga- 
tions- on compounds, possessing the 
cephalosporin C A nucleus, that motivation is 
a very general one, pointing to no particular 
one of the myriads of .compounds, actual and 
potential, containing the cephalosporin C A 
nucleus. 

The board, * apparently recognizing the 
weakness of its position in attempting to arrive- 
at an anticipation by combining the disclo- 
sures in examples 4 and 10 with the above- 
quoted teaching elsewhere , in the patent o 
how to convert a particular, ■ different 
cephalosporin C-type compound into 
cephalosporin C A -type compounds, postulates 
certain teachings which might have been in the 
reference patent any one of which according 
to it if present, would have, removed all doubt 
concerning the completeness of the anticipa- 
tion. 3 . The simple answer to the board s ar- 
gument is that " these teachings were not 
Contained in the Flynn patenv and that we do 
not rceard the teachings which were there and 
which were relied upon below as the equiya- . 
lent of those which were postulated by the 
board. We do not read, into references things 
that are not there. - 

Although the board declined to discuss four 
" relatively recent decisions by this courts cases 
involving description requirements: in various 
sections of the patent, statute \ on. the .ground 
that "the issue [of anticipation] is.essentially a 
factual one," it did consider the older ^ase of 
In re Armstrong, 47 CCPA 1084, 280 R2d 
132,: 126 USPQ 281 (1960), to be apposite 



J These postulations were- contained in the fol- 
lowing passagc.from the board's opinion: • 

There would be no doubt of the completeness 
of the anticipation if, paraphrasing column 3, 
lines 47 to 50, the following language were - 
* present ai the end of each of Examples 4 and 10: 
"This compound is also readily converted 
into a compound of the cephalosporin Qa type 
by refluxing in aqueous solution with an excess 
■ of pyridine, for example, as described in Bel-- 
. gian Patent S9 3,777." 

. Likewise, there would be no quo'; 0 " ? f f * he 
.applicability of column 3, lines.47 to 50, if that 
sentence were introduced by the words Any one 
of the compounds of Examples 1 to 1 5 is- also 
readily converted into compounds of the U type. 
• • or "Any one" of the herein specifically 
named* cephalosporin C compounds is also* readily 
* convened into compounds of the Ca type 

Mn re Ruschig, 52 CCPA 1238, ^FJM 96S. 
145 USPQ 274 (1965); In re Kalm, 54 CCPA 1466, 
378 F.2d 959, 154 USPO 10 (1967); In re McLa- 
m&oS CCPA 1544, J>9 F.2dW, IM USPQ 
M4 (1967); and In re Ruschie, 54 CCPA 1551, 379. 
F.2d 990, 454 USPQ 1 18 (1967) (Ruschig II). 



ont'ehis pointf? *>ert this court reversed the 
board, finding:support for' process i -claims re- 
citing: the use of- sodium carbonate although 
the example in the/specification • advanced i as 
support for the claims tised sodium hydroxide. 
However, in the first place, the Armstrong 
case was decided well before the ine of cases 
beginning with Ruschig II, supra,* which have 
signfficantly tightened up on the application o 
the description requirement in the lirst 
paragraph V<3* US.C..112, and, in the 
second-place, the opinion in Armstrong points 
out-thar-appellants'- specification stated that 
alkali hydroxides arid alkali carbonates could . 
be used ViriVerchangeably" in their process 
The' opinion stresses' this equivalency, which- 
involved a trny number of variables ir (com- 
parison to the .situation here. - There ape no 
equivalent "blaze marks," to quote the 
language of Ruschig II, in the case at hand. 

Ac«?rdingly, we will not sustain the rejec- - 
tion on ' the ground on which if was maoe^ 
Concerning the rejection as it « reformulated 
' by the cWssent, we express no option. It may 
bi that \he Patent. Office should have relied 
upon the portions of Flynn on which the 
dissent relies,' or'irmay be that they had very 
edod reasons for Wot doing so. .In .any wnt, . 
they aid hoi rely on those teachings.in FlYnn, 
:and appellants W <he^fdreJ?ad^o ^po,-. 
tunity^to'cbmment: .thereon,,We do nqveon- 
ceiv : e thai" it is part of^ur dutv; to. make better . 
Rejections for the* Parent .Office- eve n if we 
could" be' sure thai we- really .were making a 
"better rejection," -nor do we think that .it 
Would be consistent- with the requirements of 
due process for us to do so for the first time cm 
appeal, without notice to the affected party. . 

|2 1 Furthermore; we point out that we are 
not cramin^a : ppellanls a patent, if that is 
what the dissent means by ^be^tng-on the 
applicants alicense t6 litigate^' Wc are simply 
reversing a : rejectibn on the lh . a n V^ 
claim on appeal is anticipated under § 102 by 
Flynn. It may well be that it,is unpatentable 
because obvious under, 5 103 in view, of Flyim, 
P3 1 but no such A rejection is before us. 1 he 
Patent Office is free ; tb : make ?"ch a rejection 
•after our decision in ihislcase'should it think it 
apbrypnat'e. In re Ruschig, 54 CCPA 1551, 
37? F 2d 990, r54 ! USPQ 118 (1967); and In 
re Fisnlr, 58 CCPA ^ 448 F.2d 1406; 
USPQ 29.2 (1 971). In 'any event, u is the pat- 
ent Office which grants ' patents; nor this 
■[ 4 ] court. It may further be.obseryed that 
> Anions the most recent .of - these,, a re. In. re 
58 :CCPA 848, 435 F.2d MB, 911 ,168 



USP6^3 296- (1971);' re'V« , kach, - 'S8 'CCPA 
1233 «2 F2d 967,"969, M69-USPQ'795, - 796 
(1*71) and Fields v. Gonover,'S8 CCPA" 1366/443 
F 2d 1386, "1391-92, 170 USPQ 276, .279*0 
(1971). • • 
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it is not now the practice. in this court, if it 
ever was, to apply -a different standard in 
cases which are in "complex areas of tech- 
nology" than we do in easily understood cases. 
• The decision of the board is reversed. 

Baldwin, Judge, concurring, with whom 
Almond, Judge, joins. 

While I agree that the disclosure in the 
Flynn patent is insufficient to constitute an 
anticipation of the claimed invention, I cannot 
agree with the language of- the. principal 
opinion that for.. the rejection Abased .on. an 
anticipation to have been proper, "the Flynn 
reference must clearly and unequivocally dis- 
close the. claimed compound or direct those 
skilled in the art to the compound without any 
need for picking, choosing, and combining 
various disclosures not directly related to each 
other by. the teachings of the cited reference." 

The test which determines whether an 
invention has been anticipated by a reference 
is whether the description of the invention in ' 
the reference is "sufficient to put the public in 
possession of the invention." In re LeGrice, 49 
CCPA 1124, 1131, 301 F.2d 929, 933, 133 
USPQ 365,. 369 (1962), citing Curtis on Pat- 
ents, 3d ed.-, Sec. 378 and Seymore v. Osborne, 
78 U.S. (U Wall.) 516, 555 (1870). See also 
In re Brown, 51 QCPA 1254, 329.F.2,d 1006, 
141 USPQ 245 (1,9.64); In re Sheppard, 52 
CCPA , 859, ,339 F. 2d 238, 144 USPQ 42 

(1964) ;. In re Bird, 52 CCPA 1290, 344 F.2d 
979, 145 USPQ *18 (1.965); Inire Borst,52 
CCPA 1398, 345 F.2d 851, 145 USPQ 554 

(1965) ; In re Baranauckas, 55 CCPA 1204, 
395 F.2d 805, 158 USPQ 24 (1968); In re 
Hoeksema, 55 CCPA 1493, 399 F.2d 269, 158 
USPQ 596 (1968); In. re Wilder, 57 CCPA 
1314, 429 F.2d 447, 166 USPQ 545. (1970); 
and In re Moore, 58 CCPA 1341, 444 F.2d 
572,. 170..USP.Q 26Q (197 1). I find: it 
unreasonable to assume that Judge Rich and 
judge Lane intend to overrule this Jong line of 
cases sub silentiq. If what they intend is mere- 
ly to rephrase the accepted test so as to simpli- 
fy its application, they have missed the mark. 

The language used in the principal opinion 
would, not m fact simplify the determination of 
the suitability of a reference as ah anticipation 
under 35 U.S.C. 102. That, language requires 
the tribunal to analyze the teachings, of a- ref- 
erence to. determine, which are equivocal^and 
which are .'unequivocal It .must also.be de- 
termined which disclosures are.diirectly related 
to each other by the teachings of the reference, 
thus.making picking'and choosing proper, and 
wh icH ' d isclosures a re only, ihd i recti y , related , 
"or are. not- related at all. This .is.no 'simple'r 
than reading the reference -as airhole and de- 
termining what.it fairly teaches to, one ofj.or- 
dinary skill in the art. 
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The more important difficulty with the 
position taken in the principal opinion is that 
it misdirects the inquiry. It directs the tribunal 
to analyze the structure of the reference rather 
than its content. The real question is not how 
logically the various disclosures in a reference 
are related to each other, it is rather what the 
reference fairly teaches to one of ordinary skill 
in the art, no matter how ineptly it does so." Of 
course, the more logically the reference is laid 
out the clearer will be its teachings and -the 
easier wilt be the job of those who must inter- 
pret it. But the law requires us to determine 
whether the invention has been identically 

" described, not whether it has been logically 

' described by the reference. 

The Flynn reference has been described in ' 
both the principal opinion and the dissent. 1 
will therefore merely state what I would 
consider that reference fairly teaches to one of 
ordinary skill in the art. Flynn does disclose 
the cephalosporin C A -iype precursor of the 
instantly claimed Ca -type compound. The 
precursor is one of approximately 38 C-type . 
compounds specifically disclosed. Flynn 
teaches how C-type compounds can* be 
converted to Cc-type compounds by heating 
with water under acid conditions, or converted 
to- Ca -type compound's by refluxing in an 
aqueous solution with an excess of a tertiary 
amine. Pyridine is specifically referred to as an 
example of a tertiary amine which will work, 
but a list of over 15 other tertiary amines is. 
given. With regard to antibacterial effect, 
Flynn discloses that Cc-typc compounds are 
not as good as C-type compounds, and C : type 
compounds are not as good as CA-type com- 
pounds. As pointed out by the dissent, Flynn 
considered the Cc-type and C A -type ana- 
logues of the specifically disclosed C-type 

■compounds to be some of the compounds 
"available in accordance with the present 

.invention." 

I would not place as much weight as the 
dissent does on rlynn's statement that the Cc- 
type and. C A -type analogues were considered 
within the scope of the invention. Such state- 
ments in the specification regarding the 
breadth of the invention are generally too 
speculative to be given great weight: In the 
instant case,- all that statement does is focus 
some additional attention on C c -type com- 
.poun'ds and C A -type compounds. In my view, 
that attention is not. a significant addition to 
the disclosure, since Flynn's. remarks re- 
garding the antibacterial activity of the com- 
pounds are sufficient to emphasize the CA- 
type compounds as the. most desirable. The 
difficulty is that Flynn gives 38 or so possible 
precursors and 15 or so tertiary amines which 
will react with those precursors to form C A - 
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type compounds. The Flynn disclosure; 
considered as a. whole, .does noi sufficiently 
direct one skilled in the art to the claimed 
compound. 

1 disagree with the principal opinion on one 
last point. The opinion seems to suggest that 
we violate due process whenever we. consider 
portions of a reference not specifically 
mentioned by the examiner or the board. I 
know of no requirement that the examiner and 
the board must list the sentences in the refer- 
ence upon which they rely, nor can I see any. 
sense in imposing such a requirement. All of. 
■ the disclosure'of a reference must be 
considered for what .it fairly teaches one of 
ordinary skill in the art. In re Meinhardt-, 55 
CCPA 1 000, 1004, 392 F.2d 273, 276, 157 
USPQ 270, 272 (1968). As Judge Smith aptly 
stated in Meinhardt: 

' [T]he board relied on the same [refer- 
ence] as the examiner to sustain the rejec- 
tion. Assuming arguendo that the board re- 
lied on a portion of the [reference] ignored 
by the examiner, this could not constitute a 
new ground of rejection in view of In re 
Azorlosa, 44 CCPA 826,241 F.2d 939, 1 1 3 
USPQ 156 (1957), which holds, in per- 
tinent part, that it is proper for the court 
and necessarily, the board, to consider 
everything that a reference discloses. 
In re Meinhardt, supra, 55. CCPA at 1008-09, 
392 F.2d at '280, 157 USPQ at 275. See also 
, In re Halley, 4? CCPA 793, 296 F.2d 774, 
132 USPQ 16 (1961); In re Van Mater, 52 
CCPA 1076, 341- F.2d 117, 144 USPQ 421 
(1965)... . - . 

Worley, Chief judge, dissenting. 

I cannot agree with the majority that 
cephaloridine is not "described" in the Flynn 
patent in the sense of 35 U.S.C. 102(e). 

It cannot be said, of course, that cephalo- 
ridine per se is explicitly named by Flynn, but 
a clear implicit description is sufficient. In re 
Baranauckas, 43 CCPA .727, 228 F.2d 413, 
108 USPQ 226 (1955). Reference to the Flynn 
disclosure will establish, I submit, that. such a 
description exists in the present instance. 
' The principal opinion has set forth , port ions 
v of Jihe generic and more specific disclosure of 
"Flynn relied on by -the. board. The class, of 
cephalosporin compounds disclosed generi- 
cally'by Flynn may be divided into several 
groups, of which the groups designated- as 
cephalosporin C type and cephalosporin C A 
type (cephaloridine is a C A type) are of par- 
ticular interest here*. 1 After observing that "in 

' For purposes here, cephalosporin. C a type 
compounds aiffer from cephalosporin C lype com- 
pounds in the R 1 substituent attached to-the methyl 
group located at the .3 position .of the basic 
cephalosporin (cephem) nucleus. The Ca- type 



general, those compounds w.hich possess the 
cephalosporin C A Nucleus are more effective . 
antibacterially.than those containing the 
cephalosporin Cnucleus," Flynn goes on to 
name and describe. several specific compounds 
having the cephalosporin C nucleus: 

The following examples, together' with 
the - [15] operating examples, appearing 
hereinafter, will illustrate the- types of 
compounds available in accordance with the 
present invention: 

* ■ * * *' 

[There follows a list of 24 specific 7- 
acylamidocephalosporanic acids, i.e.,' 
cephalosporin ' C type compounds. As', 
noted by the board, two of the 1 5 operat- 
' ing examples referred to, examples 4 and 
10, describe the potassium and sodium 
salts of 7-(2'-thienyl-acetamido) ceph- 
alosporanic " acid (the sodium. . salt is. 
known commercially as "cephalothin"). 
Appellant reacts that particular 
cephalpsporanic acid, with the tertiary 
amine pyridine to obtain the claimed 
cephalosporin C A type compound, 
cephaloridine.] 
and the like, including the cephalosporin 
C A anci cephalosporin Cc analogues there : 
of. [Emphasis supplied.] 
There can be no -doubt from the above 
disclosure that Flynn regarded the 
cephalosporin C A/ analogues of each of the 
mentioned cephalosporin C type compounds 
to form an integral part of his disclosed 
invention. In particular, it' is evident that 
Flynndoes ex pi ici 1 1 y disclose the 
' cephalosporin C A .analogues of Examples 4 
and 1 0. As to how to obtain those C A ana- 
logues from cephalosporin C type compounds, 
• he states that compounds of. the cephalosporin" 
G A class "can be obtained by applying to ap- 
propriate. 7-acylamidocephalosporanic acids 
the conversion -procedures .of Belgian Patent- 
593,777." Flynn had earlienstated, as pointed 
out by the board and majority here, just what 
those J 'conversion *p^occudres ,, are, viz., that 
"Cephalosporin C is also readily convened 
into compounds of the cephalosporin C A type* 
by refluxing. in aqueous, solution with ah ex-, 
cess ot pyridine;, for example, as described in- 
Belgian Patent* 593,777/7 [Emphasis sup- 
plied.) : ; * ; 

compounds have; a tertiary amine attached to that 
methyl group, whereas the C type compounds Have 
an acyloxy 'group so attached. See the formula and 
definitions under 'The Rejection*' portion of the 
principal opinion. Cephaloridine has a pyridine 
radical attached to the 3Tmethyl group. - - 

1 Belgian 593,-777 does .indeed discJose obtaining 
of "antibiotic substances which are transformation 
products of Cephalosporin. Cand are called 
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■I think it is clear that Flynn directs one of 
ordinary skill in the art, who is interested in 
particular cephalosporin C A analogues of the 
37 or so cephalosporin C type compounds 
Flynn specifically discloses, to prepare them 
by reacting the appropriate 7-acylamido 
cephalosporanic acid with the particular ter- 
liaryamine pyridine. Following those instruc- 
tions, one of ordinary skill in this art would 
easily prepare the C A (pyridine) analogue of 
the particular cephalosporin C type compound 
described in Examples 4 and 10, which ana- 
logue is cephaloridine. Each and every one of 
the C A (pyridine) analogues of that relatively 
small number of cephalosporin C compounds 
has been effectively, or implicitly,.described by 
' Flynn. To be sure, appellant is claiming only, 
one of them, but it is no less described than 
any of the others. 

From what has been said of Flynn, it should 
be evident that there is no need in this case for ■ 
those skilled in the ah to resort to picking and 
choosing various disclosures unrelated to each 
other by the reference teachings; as the prin- 
cipal opinion implies. On .the contrary, the 
disclosures of cephalosporin. C compounds, 
cephalosporin C A compounds, and' how to 
make them are all interrelated by Flynn him- 
self. It should also be evident.that the reference 
itself contains the full equivalent of the board's 
"postulations", which are quoted in footnote 3 
and later deprecated in : the principal opinion. 
Finally^ it should be evident that the rejection 
rationale' as stated herein js substantially 
identical" to-^-not a reformulation of-Hhat 
expressed by the board. : - ■ 

The principal opinion* also criticizes the 
board for reading into references Vthingsthat 
. are, not there." My difficulty with that posi- 
tion stems from its disregard for the 
"things"— or "blaze marks'^that are there: 
. In my opinion, the majority is groping for 
reversible error where none exists. As far back 
as- 40" years; and. over the years since, .it has- 
been a firm principle that this court would not 
reverse- decisions -of • the tribunals below in- 
highly : complex areas of . technology unless 
manifest error was shown. See, e.-gl; In re 
Wietzel, 17 CCPA 107.9, 39 F.2dl 669; -5 
USPQ 177- (1930); In re-<Bertsch,;*30 CCPA. 
813, 132 F.2d 1014, 56 USPQ 379 (1942);- In 
re.Stoll, 34 CCPA 1058, 16V- F.2d 241, -7.1 
USPQ 440 (1947). Needless to say, such error, 
has not been shown here. • 
'"Although the majority would; undoubtedly 
disclaim. the. ration ; I canript help. but" feel thai 



it is resolving doubt on the issue presented in 
favor of the applicants. In- doing so, this court 
is not doing the applicants or the public any 
favor. Rather it is bestowing on the applicants 
a license to litigate of dubious validity at a 
time when, it is reliably estimated, 80% of 
contested patents are being held invalid in 
other federal courts. And the other sad result 
here is to take from the public that which is 
already theirs by imposing on them a mo- 
nopoly that should not exist. Appellants have 
given the public nothing it had not already 
been given by Flynn. I would remind my col- 
leagues that patents are not like party favors to 
be passed out at random. The enabling 'stat- 
utes established under the Constitution 4 
clearly require more than appellants have of- 
fered as a; quid pro quo to the public in ex- 
change for the monopoly the majority awards 
them. 

5 find no error in the board's decision, and 
would affirm. 
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Cephalosporin-^ a compounds" by wHreaiment of 
Cephalosporin Qin aqueous solution .with- a ; weak; 
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quinoline.-lf pyridine is iised-.'ihe'antibiotic obtained 
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Office. * 

Application for patent of Gerald J. 
Mantell; Wayne E. Smith, Francis R. Gal- 
iano;'and David Rankin, Serial 'No. 313,192, 
' filed Oct. 2, 1963; Patent Office Group 140. 
From decision rejecting claims V, 3, 6, 8,.9, U , 
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■ William HvDrum'mond, Phoenix, Ariz-, 'Er- 
ic P. Sch ellin, Arlington, Va., and Rich- 
ard L 'KeiIly, Kansas "City,, Mo., for.ap- 
.pellants.: • -i " - • 

S. Wm. Cochran .(Fred . W. Sherlinc. of 
• counsel) for Commissioner of- Patents;* -■ 
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© Therapeutic agent for hepatocirrhosis. 

© A therapeutic agent for hepatocirrhosis contain- 
ing a hepatocyte growth factor as an active ingre- 
dient. Since the hepatocyte growth factor sup- 
presses fiber formation and simultaneously stimu- 
lates hepatocyte proliferation, it is considered to be 
effective for preventing the transition from chronic 
hepatitis to hepatocirrhosis and progress of 
hepatocirrhosis, and aJso for the treatment of consid- 
erably advanced hepatocirrhosis and other hepatic 
diseases such as hepatitis. 
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The present invention relates to a therapeutic 
agent for hepatocirrhosis containing a hepatocyte 
growth factor as an active ingredient. 

Liver is an organ indispensable for humans, 
which has a variety of physiological functions such 
as gfuconeogenesis, amino acid metabolism, lipid 
metabolism, synthesis and secretion of plasma pro- 
tein, formation and secretion of bile, detoxtcation, 
storage of sugar as an energy source, storage of 
vitamines and so on. The liver develops hepatitis 
due to virus infection, long-term intake of alcohol or 
medicaments, or the like, and hepatitis chronically 
proceeds to hepatocirrhosis. Patients with 
hepatocirrhosis die with high probability. 

At present, the number of patients with 
hepatocirrhosis in Japan is estimated to be about 
400,000, and about 20,000 patients die thereof 
annually. It is presumed that 80% of the patients 
surfer from hepatocirrhosis induced by hepatitis 
caused by B and non-A, non-B virus infections and 
the most part of the rest 20% suffer from 
hepatocirrhosis induced by alcoholic hepatitis. 

However, there is practically no therapeutic 
agents for the treatment of hepatocirrhosis. What is 
being given to the patients is symptomatic therapy 
by drip infusion and per rectum infusion of vitamins 
and amino acid fluids to alleviate hypoalimentation 
and hypoproteinosis observed along with the 
progress of hepatocirrhosis. Administrations of 
glycyrrhizin, glutathione, thiopronin, ATP prepara- 
tions or extracts from animal livers as liver-protect- 
ing agents are also employed, albeit with inconclu- 
sive effects. 

Meanwhile, in vitro cultivation of mature paren- 
chymal cells controlling the liver functions had 
been unattainable for a long time until the present 
inventor succeeded in partial purification of a pro- 
tein component on the basis of the finding that 
mature hepatocytes proliferate extremely well when 
the particular protein component contained in re- 
generating hepatic rat sera is added to the medium 
[Biochem. Biophys. Res. Commun., 122 (No. 3), 
1450-1459, 1984], which was named hepatocyte 
growth factor (hereinafter sometimes referred to as 
HGF). In addition, the present inventor succeeded 
in isolating the hepatocyte growth factor from rat 
platelets [FFBS LETTER. 22 (No. 2), 311, 1987] 
and determined part of the amino acid sequence 
(Nature. 342, 440-443. 1989). 

The present inventor further conducted cDNA 
cloning of human- or rat-originated HGF on the 
basis of the obtained amino acid sequence of HGF 
and obtained the hepatocyte growth factor through 
transfection of said cDNA into animal cells (Nature. 
342,440-443, 1989). 

Hepatocirrhosis is understood as an ultimate 
stage of chronic inflammation and fibrosis of a liver. 
That is, fiber dissepiments are developed through- 



out the liver, forming innumerable pseudolobules. 
In other words, it is a state of suppression of 
hepatocyte growth and abnormal hyperplasia of 
interstitial bindwebs. Where the fiber dissepiments 

5 evolve into pseudolobules, hepatocytes are iso- 
lated, preventing maintenance of smooth blood- 
stream and transportation of substances. Moreover, 
original vessels become shunts passing through 
the fiber dissepiments, which gives rise to de- 

10 crease of effective bloodstream. Such abnormality 
of bloodstream along with the progress of 
hepatocirrhosis can be a factor for promoting de- 
generation of the liver, which encourages vicious 
circle in hepatocirrhosis. 

/5 The main cause of hepatocirrhosis is chronical 
inflammation over a long period, and hyperplasia of 
bindwebs is considered to be secondary. For this 
reason, it is primarily necessary to prevent onset of 
chronical inflammation. In addition, inhibition of fi- 

20 ber formation by way of suppressing fibroblast 
proliferation and stimulation of hepatocyte growth 
are considered to be effective for preventing the 
transition from chronical inflammation to hepatocir- 
rhosis and progress of hepatocirrhosis. which may 

25 eventually enable treatment of even hepatocirrhosis 
in a considerably advanced stage. 

It has been expected that a substance having 
two physiological activities of specifically stimulat- 
ing proliferation of hepatocytes and specifically 

30 suppressing proliferation of hepatic nonparen- 
chymal fibroblasts can be used as an agent for the 
treatment of hepatocirrhosis, and provision of such 
agent is aimed at in the present invention. 

35 SUMMARY OF THE INVENTION 

The present inventor has conducted intensive 
studies for the purpose of solving the above-men- 
tioned problems, and as a result, found that HGF 
40 which has been identified as a hepatocyte growth- 
stimulating factor also possesses the activity to 
suppress rat hepatic nonparenchymal fibroblasts in 
primary culture, which resulted in completion of the 
invention. 

45 

BRIEF EXPLANATION OF THE DRAWING 

Fig. 1 is a graph showing effects of HGF on 
hepatocytes in primary culture and on hepatic non- 
50 parenchymal fibroblasts in primary culture. 

DETAILED DESCRIPTION OF THE INVENTION 

The present invention relates to therapeutic 
55 agents for hepatocirrhosis. containing HGF as an 
active ingredient. 

The HGF used in the present invention is a 
physiologically active polypeptide co-possessing 
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the activity enabling proliferation of hepatocytes 
and the activity suppressing proliferation of hepatic 
nonparenchymal fibroblasts, which has a molecular 
weight of 70,000 to 90,000 by nonreduction 
poly aery lamide gel electrophoresis. Under reducing 
conditions, it takes the heterodimer structure com- 
prising a-chain of 60,000 to 75,000 molecular 
weight and l-chain of 30,000 to 40,000 molecular 
weight Based on the amino acid sequence of 
human HGF and rat HGF, it is speculated that the 
a-chain has a special sequence called kringie 
structure as can be seen in plasminogen and plas- 
min, and the sequence in the jS-chain resembles 
the serine * protease domain such as kallikrein and 
coagulation factor XII. Since HGF shows affinity to 
concanavaiin A, it is a glycoprotein having a sugar 
chain therein. 

HGF can be obtained by various methods. For 
example, it can be obtained from organs such as 
liver, spleen, lung, bone marrow, brain, kidney and 
placenta, blood cells such as platelet and leukocyte 
and plasma (including serum) of mammals such as 
cow by extraction and purification. It is aiso possi- 
ble to obtain HGF by cultivation of primary culture 
cells and strain cells capable of HGF production, 
followed by separation and purification from the 
culture. Needless to say, HGF can be obtained by 
genetic engineering comprising isolation of the 
HGF gene, transformation of suitable host cells and 
cultivation of the transformants obtained, followed 
by isolation-purification of the objective recombin- 
ant hepatocyte growth factor from the culture (See 
Nature, 342, 440-443. 1989). 

Recombinant human HGF is prepared by, for 
example,; 

(1) mRNA or genomic DNA is isolated from 
animal tissues such as rat hepatocytes or rat 
megakaryocytes, from which cDNA libraries or 
genomic DNA libraries are prepared; 

(2) desired cDNAs or genomic DNAs are pre- 
pared from isolated clones by screening the 
above-mentioned animal- (e.g. rat) originated 
cDNA libraries or genomic DNA libraries for 
isolation of the cDNA or genomic DNA of HGF 
of an animal such as rat with synthetic 
oligonucleotide probes or antibodies, and objec- 
tive human-originated HGF cDNAs are extracted 
from the isolated clones by screening the cDNA 
libraries prepared from mRNA of human organs 
or blood cells with the rat-originated HGF 
cDNAs or genomic DNAs as the probe. Also, 
human-originated HGF cDNAs can be prepared 
from the isolated clones by screening the cDNA 
libraries constructed from mRNA extracted from 
human organs or blood cells. The screening of 
the cDNA library mentioned can be carried out 
by using as the probe, the human HGF cDNAs 
or the human HGF genomic DNAs synthesized 



on the basis of the DNA sequence determined 
by the present inventor or the human or animal 
HGF amino acid sequence, or by using anti- 
bodies against human or animal HGF; 
5 (3) cDNA fragments encoding the human HGF 
are cleaved from the human-originated HGF 
cDNAs with restriction enzymes and integrated 
in the expression vectors; 

(4) By the obtained recombinant expression vec- 
ro tors, host cells are transformed to obtain trans- 
formants; 

(5) By cultivating the transformants, the human 
HGF of the present invention can be obtained 
from the culture supernatant. 

75 Besides, the DNAs containing the nucleotide 
sequences which code for the human HGF of the 
present invention can be obtained from the recom- 
binant expression vectors in the transformed cells 
by way of treatment with restriction enzymes. 

20 The respective processes are in detail de- 
scribed below. 

(1) Isolation of mRNA and preparation of cDNA 
library: 

25 

mRNA encoding animal (e.g. rat) or human 
HGF can be obtained respectively from organs 
such as liver, kidney, spleen, lung, brain, bone 
marrow and placenta or blood cells such as 

30 leukocyte or megakaryocyte of animals such as rat 
or human. For example, in accordance with the J. 
M. Chirgvin et al method as described in Biochem- 
istry, 18, 5294 (1979), said mRNA can be purified 
by subjecting RNA obtained from the guanidine 

35 thiocyanate lysate of animals (e.g. rat) or human 
organs or blood cells to liquid chromatography of 
oligo {61) cellulose column. 

Also, various mRNAs of animal cells or tissues 
such as those of human liver, brain, placenta, 

40 leukocyte and so on are available in the market, 
and the products of Clontech Lab. can be used. 

cDNA libraries can be constructed by syn- 
thesizing cDNAs using a reverse transcriptase with 
the above-mentioned mRNA as a template or using 

45 polymerase chain reaction (PCR) method, in accor- 
dance with, for example, the H. Okayama et al 
method (Mol. Cell. Biol., 2 t 161. 1982 and Mol. 
Cell. Biol., 3, 280, 1983), the U. Gubler et al meth- 
od (Gene, 25, 263, 1983) or the MA Frohman 

so method (Proc. Natl. Acad. Sci. USA, 85, 8998, 
1988) and inserting said cDNAs into plasmids or 
phage DNAs. Examples of the plasmid vectors into 
which the cDNAs are inserted include Escherichia 
co/Aoriginated pBR322, pUC18 and pUC19 

55 (Toyobo) and Bacillus suM/7/s-originated pUB110 
(Sigma). As the phage vectors into which the 
cDNAs are inserted, mention is made of X gt10 and 
X gt11 (Toyobo). The above-mentioned~e~xamples 
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of the vectors to be used are not limited and any 
vectors can be used as long as they are capable of 
replication and amplification in host cells. 

As the methods in which the cDNAs synthe- 
sized from mRNA as the template are inserted into 
plasmids or phage DNAs to produce the cDNA 
libraries, mention can be made of, for example, the 
T. Maniatis's method (Molecular Cloning, Cold 
Spring Harbor Laboratory, 1982, p.239) or the T. V. 
Hyunh et at method (DNA Cloning : A Practical 
Approach, 1, 49, 1985). Also, various kinds of 
cDNA libraries are available in the market like 
mRNAs and can be purchased from Clontech Corp. 
and others. 

(2) Cloning of cDNA library: 

The recombinant expression vectors of plas- 
mids, phage DNAs or so on obtained as cDNA 
libraries can be maintained in suitable host cells 
such as Escherichia colt. Examples of the Es- 
cherichia coii as the host cell include Escherichia 
coii NM514, C600 (Stratagene), NM522, JM101 
(Pharmacia) and so on. Using the calcium chloride 
method, the calcium chloride-rubidium chloride 
method or another method in the case where plas- 
mids are used as the cDNA vector and using the in 
vitro packaging method in the case where phage 
DNAs are used as the cDNA vector, the recom- 
binant expression vectors can be maintained in 
host cells which are in advance proliferated 
(Molecular Cloning, Cold Spring Harbor Laboratory, 
1982, p.249). 

Oligonucleotides encoding a portion of the ami- 
no acid sequences of the hepatocyte growth fac- 
tors of animal such as rat or human are syn- 
thesized. From the thus-obtained transformants, 
cDNA clones can be screened by using the above- 
mentioned oligonucleotides labeled with 32 P as a 
probe by the colony-hybridization method (Gene, 
10, 63, 1980), the plaque hybridization method 
(Science, 196, 180. 1977) or another method. The 
cloning can be conducted also by the enzyme 
antibody method (DNA Cloning: A Practical Ap- 
proach. /, 49, 1985) with antibodies against the 
objective polypeptides to give the cDNA clones, 
The thus-cloned transformants contain the cDNAs 
having the nucleotide sequences which encode the 
entire amjno acid sequence or a portion of the 
amino acid sequence of animal- (e.g. rat) or 
human-originated HGF. 

The recombinant DNAs of the plasmid or 
phage are isolated from the transformants in accor- 
dance with the conventional method (Molecular 
Cloning, Cold Spring Harbor Laboratory, New York, 
1982), wherefrom directly as it is or after digested 
with restriction enzymes, the cDNA nucleotide se- 
quence is determined. The cDNA libraries prepared 



from mRNA originated from human organs or blood 
cells are screened in the same manner with the 
first-obtained animal- (e.g. rat) or human-originated 
cDNAs as the probe. The cDNA sequence of 

5 animal- such as rat or human-originated HGF can 
be determened by the Maxam and Gilbert's chemi- 
cal method (Proc. Natl. Acad. Sci. USA. 74, 560, 
1977) or the dideoxy method by Sanger (Proc. 
Natl. Acad. Sci. USA, 74, 5463, 1977). Further- 

w more, if desired, another cDNAs are synthesized 
newly from the above-mentioned mRNA by the 
primer-extension method (Proc. Natl. Acad. Sci. 
USA, 76, 731, 1979) using as the primer a portion 
of the cDNA whose sequence is determined or a 

is synthesized DNA which is a part of the cDNA, and 
the cloning of the recombinant DNAs of plasmids, 
phages or so on containing the cDNAs which can 
be ligated with the cDNA obtained already from the 
cDNA library can be performed in the same man- 

20 ner as mentioned above. These steps of primer- 
extension and cloning can be repeated multiple 
times, if necessary. 

(3) Construction of recombinant expression vector 
25 for human HGF: 

Recombinant expression vectors can be pre- 
pared by digesting restriction enzymes cDNAs 
from several kinds of recombinant vectors of plas- 

30 mids, phages or so on containing the cDNAs which 
encode the entire amino acid sequence or portion 
thereof of human HGF and ligating the cDNAs with 
the downstream of promoter region of vectors suit- 
able for expression of the human HGF with DNA 

35 ligase. 

More specifically, for the purpose of permitting 
the human HGF of the present invention to express 
efficiently, the recombinant expression vector is 
constructed, if desired, so that it may contain (1) a 

40 promotor, (2) a ribosome binding site. (3) an initi- 
ation codon, (4) a DNA containing the nucleotide 
sequence which encodes the human HGF of the 
present invention, (5) a termination codon and (6) a 
terminator in order in the downstream direction of 

45 transcription. 

As the DNA vectors to be used in the present 
invention, mention can be made of, for example. 
Escherichia co/Aoriginated plasmid pBR322, 
PUC18 (Toyobo), Bacillus, subtilis-originated plas- 

50 mid pUB110 (Sigma), yeast-originated plasmid 
pRB15 (ATCC37062), bacteriophage X gtlO, X gt! 1 , 
(Stratagene Corp.), Virus SV40 (BRL Corp.), BPV 
(ATCC VR-703), retrovirus gene-originated vectors 
and so on, which are not limited, and any DNA 

55 vector can be used as long as it is a vector 
capable of replication and amplification in a host. 
Particularly, vectors orginated from a virus gene 
such as SV40 are preferable in order to allow the 
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human HGF of the present invention to express 
easily. 

For example, a recombinant expression vector 
in which the above-mentioned cloned DNA encod- 
ing the human HGF is ligated with the late pro- 
moter region of SV40 DNA can be introduced into 
a simian ceil strain called COS cell (Cell, 23, 175. 
1981) for expression. 

With regard to the promoter and terminator, 
there is no limitation thereto and any one can be 
used as long as it corresponds to the host used for 
expression of the nucleotide sequences which code 
for the objective human HGF. For example, there 
can be mentioned trp promoter, lac promoter and 
so on as the promoter for the hosTof Escherichia 
coli, SP01 promoter, SP02 promoter and so on for 
the host of Bacillus subtilis, GAP promoter, PGK 
promoter and so on for the host of yeast and virus- 
originated SV40 promoter, HSV1 TK promoter, and 
metallothionein promoter for the host of animal 
cells such as mouse fibroblast and Chinese-ham- 
ster ovary cell. As the terminator, there can be 
mentioned, for example, trp terminator, Ipp termina- 
tor and so on for the host of Escherichia coli, 
amyF terminator for the host of Bacillus subtilis, 
CYC1 terminator for the host of yeast and SV40 
terminator, HSV1 TK terminator and so on for the 
host of animal ceils. These promoters and temina- 
tors can be used suitably in combination depend- 
ing on the host used. 

There is no particular limitation to the DNA 
containing base sequences which code for the hu- 
man HGF of the present invention as long as the 
polypeptides prepared from DNA by transcription 
and translation possess the hepatocyte growth ac- 
tivity, and DNAs having a nucleotide sequence in 
which said nucleotide sequence is partially substi- 
tuted, deleted and/or inserted may be used. The 
translation intiation codon of the DNAs containing 
the nucleotide sequences which code for the hu- 
man HGF of the present invention may have ATG, 
and the translation termination codon may have 
TAA, TGA or TAG. If desired, more than one ter- 
mination codon may exist in combination with initi- 
ation codon. Initiation codon and termination 
codons are not limited. It is preferable that the 
vectors contain at a suitable position one or more 
ampicillin-resistance gene(s), neomycine-resistance 
gene(s), DHFR gene(s) and so on which can be a 
selection marker for the hosts which are trans- 
formed by the recombinant expression vectors. 

(4) Transformation of host cell and cultivation there- 
of: 

The thus-constructed recombinant expression 
vectors for the human HGF are introduced into host 
cells to yield transformants by the competent cell 



method (J. Mol. Biol., 53, 154, 1970). the protoplast 
method (Proc. Natl. Acad. Sci. USA, 75, 1929, 
1978), the calcium phosphate method (Science, 
221, 551, 1983), the DEAE dextran method 

5 (Science, 215, 166, 1982), the electroporation 
method (Proc. Nati. Acad. Sci. USA, 81 7161, 
1984), the in vitro packaging method (Proc. Natl. 
Acad. Sci. USA, 72, 581, 1975), the virus vector 
method (Cell, 37, 1053, 1984) or the microinjection 

10 method (Exp. Cell. Res., 153, 347, 1984). Herein, 
use can be made of as the host cell not only 
Eschelichia coli as mentioned above but also Bacil- 
lus subtilis, yeasts, and animal cells. Particularly, it 
is preferred to use mammalian host cells such as 

T5 mouse fibroblast C127 (J. Virol., 26, 291, 1978) 
and Chinese hamster ovary cell CHO (Proc. Natl. 
Acad. Sci. USA, 77, 4216, 1980). 

The thus-obtained transformants are cultivated 
in a culture medium suitable for the host to pro- 

20 duce the objective recombinant human HGF. In the 
culture medium, there may be contained carbon 
sources, nitrogen sources, inorganic substances, 
vitamine, sera, medicaments and so forth which are 
necessary for growth of the transformants. Exam- 

25 pies of the culture medium include LB medium 
(Nissui Pharmaceutical), M9 medium (J. Exp. Mol. 
Genet., Cold Spring Harbor Laboratory, New York, 
1972, p.431) and the like in the case where the 
host of the transformant is Escherichia coli ; YEPD 

30 medium (Genetic Engineering, vol. 1, Plenum 
Press, New York, 1979, p. 117) in the case where 
the host is yeast; and MEM medium, DMEM me- 
dium, RPM11640 medium (Nissui Pharmaceutical) 
and so on containing fetal bovine serum in a pro- 

35 portion of not more than 20%, in the case where 
the host is an animal cell. The cultivation of the 
transformants is conducted usually at 20* C - 45* C 
at pH 5-8, while if necessary aeration and stirring is 
conducted. When the host is an adherent animal 

40 cell, carriers are used such as glass beads, col- 
lagen beads or acetyl cellulose hollow fibres. The 
cultivation can be conducted in a medium of any 
other medium composition under any other con- 
ditions so long as the transformant grows. Thus, 

45 said medium composition and cultivation conditions 
are not limited. 

(5) Purification of human HGF: 

50 The recombinant human HGF produced thus in 
the culture supernatant of the transformants or in 
the transformants can be separated and purified by 
known methods such as salt precipitation, solvent 
precipitation, dialysis, ultrafiltration, gel elec* 

55 trophoresis, gel filtration chromatography, ion ex- 
change chromatography, reverse-phase chromatog- 
raphy, affinity chromatography and so on in com- 
bination. Particularly, preferred and effective pu- 
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rification methods are a combination of salt precipi- 
tation with ammonium sulfate. S-Sepharose ion ex- 
change chromatography, heparin-Sepharose affinity 
chromatography and phenyl-Sepharose reverse- 
phase chromatography and a combination of salt 
precipitation with ammonium sulfate, S-Sepharose 
ion exchange chromatography and anti HGF 
antibody-Sepharose affinity chromatography, etc. 

The recombinant human HGF obtained by the 
above-mentioned methods exhibits an excellent 
growth promoting activity for hepatocytes in the 
same manner as with a rat liver- or rat platelet- 
originated HGF. 

It is also possible to extract, isolate and purify 
HGF from animal tissues including those of hu- 
mans and cultured animal cells, and methods 
therefor include conventional extraction, isolation 
and purification for proteins. For example, organic 
solvent precipitation with ethanol or acetone, salt 
precipitation with ammonium sulfate, etc., dialysis, 
ultrafiltration, ion-exchange chromatography, gel fil- 
tration chromatography, reverse-phase chromatog- 
raphy, hydrophobic chromatography and affinity 
chromatography may be used in combination. Par- 
ticularly preferred are combinations of S-Sepharose 
chromatography, heparin-Sepharose chromatog- 
raphy, phenyl-Sepharose chromatography, anti- 
body affinity chromatography, C4 reverse-phase 
chromatography and pigment affinity chromatog- 
raphy, which are effective methods of isolation and 
purification. 

Any HGF can be used for the present invention 
as long as it has sufficient hepatocyte-growing ac- 
tivity and fibroblast growth-inhibitory activity which 
are effective for the treatment of hepatocirrhosis, 
even if part of its amino acid sequence is deleted 
or substituted, or other amino acid sequence is 
partly inserted, or sugar is e deleted or substituted 
in the same manner. 

The HGF which is an active ingredient in the 
present invention shows excellent activities for 
hepatocyte growth and suppression of fibroblast 
growth in mammals such as human, cow, horse, 
rat, sheep and so on, and is an efficacious agent 
for hepatocirrhosis for all mammals. 

The therapeutic agents of the invention are 
generally formed into injections containing HGF 
solely or combinedly with carriers, etc. known per 
se. For example, injections can be prepared by 
dissolving HGF in suitable buffers, followed by ster- 
ilization by filtration through a filter. 

The therapeutic agents for hepatocirrhosis of 
the invention may contain other additives such as 
stabilizers, excipients, dissolution-promotors, 
adsorption-preventors and antioxidants, and exam- 
ples thereof include, for example, sugars such as 
mannitol and glucose, amino acids such as glycine, 
alanine, lysine and arginine, proteins such as al- 



bumin, alcohols such as ethylene glycol and glyc- 
erol, hydrophilic polymers such as polyethylene 
glycol, inorganic salts such as NaCI, organic salts 
such as sodium citrate, surfactants such as Poly- 

5 sorbate 80 and reducing agents containing sulfur, 
which may be used aione or in combination. 

The liquid preparations are preferably stored 
by cyropreservation or after removal of water con- 
tent by freeze-drying or vacuum drying. An aque- 

w ous solution containing HGF may be subjected to 
salt precipitation or solvent precipitation for precipi- 
tation of the factor, after which the obtained 
precipitate is dried and stored. 

The therapeutic agents for hepatocirrhosis of 

15 the invention can be generally administered intra- 
venously, intra-arteriaily or subcutaneously. The 
dose amount ranges from 0.01 mg to 100 mg by 
the amount of HGF, which can be administered 
singly or in several times divided doses. 

20 The therapeutic agents for hepatocirrhosis of 
the invention contain HGF as an active ingredient. 
The HGF not only suppresses fiber formation by 
the fibroblast proliferation-inhibitory activity but si- 
multaneously stimulates hepatocyte proliferation, 

25 exhibiting two physiological activities of specific 
stimulation of hepatocyte proliferation and specific 
inhibition of hepatic nonparenchymal fibroblast pro- 
liferation, and thus, is considered to be effective for 
preventing the transition from chronic hepatitis to 

30 hepatocirrhosis and progress of hepatocirrhosis, as 
well as for the treatment of considerably advanced 
hepatocirrhosis. Thus, HGF is highly useful as a 
therapeutic agent for hepatocirrhosis for which 
there have been no dependable treatment meth- 

35 ods, and also for hepatic diseases such as hepati- 
tis. 

The present invention is hereinbelow described 
in detail by illustrating working examples, reference 
examples and experimental examples to which the 
40 invention is not limited. 

Reference Example 1 

[Assay of HGF activity] 

45 

HGF activity was assayed in the following man- 
ner in accordance with the method described in 
Proc. Natl. Acad. Sci. USA, 00, 7229 (1983). 
Hepatocytes were isolated and purified from Wister 

so rats by the collagenase reflux method. The ob- 
tained rat hepatocytes were suspended in the Wil- 
liams E medium (Flow-Laboratory Corp.) to which 
5% fetal bovine sera, 2 x 10" 9 M insulin and 2 x 
10" 9 M dexamethasone had been added, and the 

55 suspension was sown on a 24-well multiplate in the 
concentration of 125 x 10 5 cells per well. After the 
cells were cultured in the presence of 5% CO2. 
30% O? and 65% N 2 at 37 'C for 20 hours, the 
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medium was replaced with Williams E medium 
containing 0.1 ug/ml of aprotinin, and at the same 
time, the prescribed amount of test samples were 
added. Fifteen hours later, 15 uCi/ml of 125 l-deox- 
yuridine was added thereto (10 til/well). To the 
control, 5 ug/ml of aphidicolin was added 15 min- 
utes before the addition of 125 l-deoxyuridine. The 
cells were cultured for further 6 hours and labeled 
with 125 i. The cells were washed twice with PBS at 
pH 7.4 and then immobilized with a cold 10% 
trichloroacetic acid (TCA) solution. The cells were 
solubiiized with 1 N NaOH in an amount of 0.5 ml 
per well, and the radioactivity was assayed by a 
gamma counter. After the assay of radioactivity, a 
portion of the sample was measured for the 
amount of the protein in accordance with the Lowry 
method (J. Biol. Chem., 193, 265, 1951). The 
amount of 125 1 incorporated into the hepatocytes 
with the addition of the test sample was measured 
as the difference in count from that of the control, 
from which the amount per 1 mg of the rat 
hepatocyte protein was estimated and taken as the 
DNA synthetic activity (dpm/mg protein). The HGF 
activity of the test sample was indicated on the 
basis of the definition that the activity correspond- 
ing to the 50% synthetic activity of the hepatocyte 
DNA in the same test with the use of 10 ng/ml of 
epithelial cell growth factor (EGF) being 1 unit. 

Reference Example 2 

[Assay of hepatic nonparenchymal fibroblast 
proliferation-inhibitory activity] 

A crude eel! dispersion was prepared by per- 
fusing liver from young mature rat (weighing about 
180 g) with collagenase, which was then subjected 
to low speed centrifugation at 50 x g for 1 minute 
to isolate the supernatant from hepatocytes 
precipitated. 

The supernatant was subjected to centrifuga- 
tion at 100 x g for 3 minutes to completely 
precipitate parenchymal hepatocytes, followed by 
centrifugation at 350 x g for 3 minutes to 
precipitate nonparenchymal hepatocytes. The thus- 
obtained nonparenchymal hepatocytes containing 
practically no parenchymal hepatocytes were sus- 
pended in an RPMI 1640 medium containing 10% 
bovine serum at a concentration of about 260,000 
celis/mi, and cultivated in a 12-well multiplate at 1 
ml per well. After 3 days 1 cultivation, the medium 
was replaced with a fresh RPMI 1640 medium 
containing 10% fetal calf serum and cultivation was 
continued. On day 7 from initiation of the cul- 
tivation, human or rat liver-originated HGF was ad- 
ded at a concentration of from 1 ng to 5 ng/ml. 
Twenty-four hours later, 2.5 u,Ci of pH]-thymidine 
was added to each well, followed by further cul- 



tivation for 12 hours. The medium was removed 
and cells were washed well with PBS. A gender 
solution (1 ml) was added to each well to immo- 
bilize the cells. Twenty minutes later, the gender 

5 solution was removed, and the cells were washed 
with PBS and coated with an X-ray photosensitive 
emulsion [emulsion type NR-M2 (Konishiroku 
Corp.)] in a darkroom. After 6 days' exposure at 
4'C, the ceils were fixed and developed to yield 

io an autoradiogram. After developing and fixation, 
cytoplasms were stained with eosin and photo- 
graphed. Labeling index was estimated by counting 
nonparenchymal hepatocytes whose nuclei were 
labeled. 

15 

Reference Example 3 

[Production of* hepatocyte growth factor from liver] 

20 Carbon tetrachloride (0.2% body weight of rat) 
was intraperitoneally administered, and 30 hours 
later, the rat liver was excised. The liver was pul- 
verized by a whirling blender, after which it was 
centrifuged at 10,000 rpm for 20 minutes with a 

25 Hitachi 20 PR-52 cooling centrifuge to give the 
supernatant. The supernatant was dialyzed with a 
mixed solution of 50 mM tris hydrochloric acid (pH 
8.5), 0.15 M NaCI, 10 mM HEPES, 2 mM CaCI 2 
and 0.01% Tween 80 at 4* C for a whole day. The 

30 dialyzed solution was poured onto an S-Sepharose 
(FF, Pharmacia) column equilibrated with dialysing 
fluid, and after washing, it was eluted with the 
concentration gradient of NaCI. The hepatocyte 
growth factor was eluted near the NaCI concentra- 

35 tion of 0.7 M. The hepatocyte growth facter was 
then purified by Blue Tris acryl M (IBF Corp.) 
chromatography. Elution was conducted with the 
concentration gradient of arginine, and the 
hepatocyte growth factor was eluted at an arginine 

40 concentration of near 0.25 M. The obtained fraction 
was then purified by heparin-Sepharose 
(Pharmacia) chromatography. Elution was conduct- 
ed with the concentration gradient of NaCI, and the 
hepatocyte growth factor was eluted at an NaCI 

45 concentration of about 1 M, which was then purified 
by phenyl 5PW (Toso Corp.) chromatography. Elu- 
tion was conducted with the concentration de- 
crease gradient of NaCI and the concentration in- 
crease gradient of ethylene glycol, and the 

so hepatocyte growth factor was obtained by 10 ug 
per livers from 100 rats. The purified hepatocyte 
growth factor showed a band of 70,000 to 90,000 
molecular weight under nonreducing conditions and 
after reduction, it showed two bands of or-chain of 

55 about 70,000 molecular weight and 0-chain of 
about 30,000 molecular weight by SDS-PAGE elec- 
trophoresis. To the obtained hepatocyte growth fac- 
tor was added 0.25% BSA (bovine serum albumin), 



7 



13 



EP 0 456 188 A1 



14 



which was then dialyzed with PBS and used for 
experiment. 

Reference Example 4 

[Production of human hepatocyte growth factor us- 
ing C127 cells as a host by genetic recombination] 

Mouse C127 cells transformed by a gene cod- 
ing for the amino acid sequence of human 
hepatocyte growth factor were cultivated, and hu- 
man hepatocyte growth factor was obtained from 
the culture supernatant thereof. The processes are 
described in the following. 

Clone HAC19 and HBC25 coding for the amino 
acid sequence of human hepatocyte growth factor 
were obtained by screening cDNA libraries con- 
structed from human liver mRNAs. 

DNAs from the HAC19 and the HBC25 were 
digested with Bam HI and Seal, and Seal and Pstl, 
respectively. The thus-obtained two DNA fragments 
were ligated with Blue Script KSII at BamHI and 
Pstl sites to obtain pBS[hHGFII] <FERM~P-11050 
deposited at the Fermentation Research Institute, 
Agency of Industrial Science and Technology, Min- 
istry of International Trade and Industry, Japan). 
The pBS[hHGFII] was digested with Xbai, Sail and 
Nae l, and given blunt ends by T4 DNA poly- 
merase, after which an about 3 Kb DNA fragment 
coding for human hepatocyte growth factor was 
inserted at EcoRV site of an expression vector 
pBPMT prepared with bovine papilloma virus DNA 
as a vector, to give pBPMT[hHGFII]. The thus- 
obtained hepatocyte growth factor expression vec- 
tor pBPMT[hHGFII] was used to transform mouse 
C127 cells by the calcium phosphate method. Se- 
lection of the transformants was conducted by 
growth thereof in a medium containing G418. The 
cell line BPH89 showing high producibiiity of a 
hepatocyte growth factor was selected from among 
the obtained transformants. After the BPH89 cells 
were grown in a medium supplemented with fetal 
calf serum, the medium was replaced every 2 days 
to permit production of a hepatocyte growth factor. 
The objective hepatocyte growth factor was purified 
from the culture medium by a modification of the 
purification method as described in Reference Ex- 
ample 3. It was confirmed that the purified 
hepatocyte growth factor showed a single band of 
about 80,000 daltons molecular weight under non- 
reducing conditions and two bands of a-chain of 
about 70,000 daltons molecular weight and 0-chain 
of about 30,000 daltons molecular weight under 
reducing conditions by SDS polyacrylamide gel 
electrophoresis. To the obtained hepatocyte growth 
factor was added 0.25% BSA and after dialysis 
with PBS, it was used for experiment. 



Experimental Example 

[Effect of HGF on hepatocytes in primary culture 
and on hepatic nonparenchyma! fibroblasts in pri- 
s mary culture] 

The purified human recombinant hepatocyte 
growth factor as prepared according to Reference 
Example 4 was added to primary mature rat 

io hepatocyte culture so that the concentration be- 
came 1-5 ng/ml according to the method as de- 
scribed in Reference Example 1, and DNA synthe- 
sis was measured. Further, the factor was added to 
rat nonparenchymal hepatocytes at 1-5 ng/ml as 

rs described in Reference Example 2, and labeling 
index was calculated. The results are summarized 
in a graph as Fig. 1. The recombinant human 
hepatocyte growth factor promoted growth of 
hepatocytes dose-dependently, whereas markedly 

20 inhibited growth of nonparenchymal hepatocytes. 
That is, the factor acts completely reversely on 
parenchymal cells and nonparenchymal cells con- 
stituting a liver, 

25 Example 1 

An aqueous solution is prepared aseptically by 
adding 1 mg of a hepatocyte growth factor and 100 
mg of human serum albumin to 100 ml of 0.02 M 
30 phosphate buffer (pH 7.4) containing 0.15 M NaCi 
and 0.01% Polysorbate 80, and filled in a vial at 1 
mi per vial, followed by lyophilization and sealing. 
Injectable distilled water is filled in an ampoule at 1 
ml each for dissolution. 

35 

Example 2 

An aqueous solution is prepared aseptically by 
adding 1 mg of a hepatocyte growth factor and 1 00 
40 mg of human serum albumin to 100 ml of 0.02 M 
phosphate buffer (pH 7.4) containing 0.15 M NaCI 
and 0.01% Polysorbate 80, and aseptically filled in 
an ampoule at 1 ml per ampoule, followed by melt- 
sealing. 

46 

Example 3 

A solution is prepared aseptically by adding 1 
mg of a hepatocyte growth factor, 1 g of mannitol 
so and 10 mg of Polysorbate 80 to 100 ml of phys- 
iological saline and filled in a vial at 1 ml per vial, 
which is then lyophilized and sealed. 

Example 4 

55 

An aqueous solution containing 1 part by 
weight of a hepatocyte growth factor, 50 parts by 
weight of human serum albumin and 100,000 parts 
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by weight of injectable distilled water is prepared 
asepticaily and filled in a vial, which is then 
lyophilized and sealed. 

Example 5 

A solution is prepared asepticaily by adding 1 
mg of a hepatocyte growth factor, 10 mg of Poly- 
sorbate 80, 2 g of glycine and 2 g of sorbitol to 100 
ml of injectable distilled water, and filled in a vial at 
1 ml per vial, which is then lyophilized and sealed. 

Claims 

1. Use of a hepatocyte growth factor for the prep- 
aration of a therapeutic agent for the treatment 
of hepatocirrhosis. 

2. Use as claimed in Claim 1, wherein the 
hepatocyte growth factor is a polypeptide hav- 
ing activities of stimulating hepatocyte prolif- 
eration and inhibiting proliferation of hepatic 
mesenchymal cells and fibroblast. 

3. Use as claimed in Claim 1, wherein the 
hepatocyte growth factor is originated from ani- 
mal tissues including those of human. 

4. Use as claimed in Claim 1, wherein the 
hepatocyte growth factor is obtained by 
phenotypic expression of a gene coding for the 
hepatocyte growth factor in host cells. 

5. Use as claimed in Claim 4, wherein the host 
cells are of a species selected from the group 
consisting of Escherichia coil Bacillus sub- 
tilis, yeasts, filamentous fungi, plant cells and 
animal cells. 

6. Use as claimed in Claim 1, wherein the 
hepatocyte growth factor is a polypeptide hav- 
ing a molecular weight of 70,000 to 90,000 by 
nonreduction polyacrylamide gel elec- 
trophoresis, which takes the heterodimer struc- 
ture comprising a-chain of 60,000 to 75,000 
molecular weight and 0-chain of 30,000 to 
40,000 molecular weight under reducing con- 
ditions. 

7. Use as claimed in Claim 1, wherein a 
therapeutically effective amount of the 
hepatocyte growth factor is contained in ad- 
mixture with a pharmaceutical^ acceptable 
carrier. 

8. Use as claimed in Claim 1, wherein the thera- 
peutic agent is suitable for parenteral admin- 
istration. 



9. A composition comprising a therapeutically ef- 
fective amount of a hepatocyte growth factor in 
admixture with a pharmaceutical^ acceptable 
carrier. 

5 

10. The composition according to Claim 9 suitable 
for parenteral administration. 
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